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FOREWORD. 



It is not my purpose to write a prolix and technical 
treatise nor to act as advertising agent for any particu- 
lar brand of machinery. That I write at all is because 
of my observation that many men who build sawmills 
do not know how to build them, either for efficiency 
or for economy, and certainly many men who operate 
them are squandering both their own and their coun- 
try's resources. 

I recently read in the Aherigan Lumbkbhan a query 
as to whether there were any textbooks to be had on 
how to build and operate a sawmill. The answer was: 
"There is none." Prof. C. A. Schenek, formerly of the 
Biltmore Forest School, compiled a book on ''Lumbering 
and Lodging" to be used as a textbook in the school. 
It is a valuable work but it does not contain any prac- 
tical suggestions that help the average sawmill man. It 
is too technical and anybody that knows the sawmill 
man knows he will not read a technical book. I do not 
assume fully to supply this need but simply to offer 
some practical suggestions, gleaned from experience 
and observation, that may help some others to avoid 
some of the mistakes I, myself, have made. I may also 
provoke some more competent authorities to take up the 
subject and to write something really worth while. Thus 
we would eventually build up some authoritative saw- 
milling literature. Nor do I assume to write for the 
man who owns his modem bandmill; makes more in a 
day than I do in a month, and knows the business bet- 
ter than I could ever hope to know it. He is too busy 
anyway to read what I have to say. He could probably 
write much better himself and say more in fewer words, 
but is too bu^ also for that He will teU you be had 



to learn by hard knocks; iet the other fellow do the same. 
.Wijy should be give iuformatiou gratis that coflt him 
years to accumulate f I write rather with the man in 
view who operates the small sawmill, sawing anywhere 
from 10,000 to 30,000 feet a day, or the man who is 
contemplating taking a flyer in the sawmill business — 
the farmer who owns some timber and thinks he will 
turn it into lumber, having heard vague rumors of the 
high prices of lumber, and knowing what he has to pay 
for the few thousand feet he buys annually from the 
local lumber yard. There are also a large number of suc- 
cessful men who have made money in business or pro- 
fessions that are interested in timber as an investment. 
Later they decide, like the farmer, to manufacture their 
own stumpage. There are those also who have had 
northern sawmilling experience, and, having cut out, go 
south without taking time to study new conditions, 
thinking they know it all,. enter into southern deals with 
northern experience. The pine operator saws hardwood 
and wonders why he does not make money out of it. 

I have seen all of them come to grief and then accuse 
the whole lumber fraternity of being the biggest aggre- 
gation of scoundrels in any business of any kind, whereas 
it is but the operation of the law of compensation and 
they have but themselves alone to blame. 

I want to try to show that to build and operate a 
sawmill is by no means a novice's job, and if I can help 
the novice to decide to stay out, or, if he has made up 
his mind to go in regardless and try it anyway, help him 
to get lined up right, I will in either case have accom- 
plished some good. L. L. Shsrtzkr. 
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How to Build and Operate a SawmilL 



CHAPTER I 



TIMBER SUPPLY 



The character and capacity of the sawmill should de- 
pend primarily on the character and amount of timber 
to be manufactured. I believe the cost of the mill should 
not exceed $1 a thousand on the available stumpage, and 
as much less as possible. In small tracts of a million 
feet or less a substantial portable mill is the most reason- 
able and most sensible. For one should bear in mind 
that when the timber is cut out^ unless tiiere is another 
tract to which to move, the mill is not worth 25 cents 
on the dollar for the actual cost of the machinery and the 
construction cost is a total loss. I think the prospective 
mill builder figures most safely when he counts each 
outlay as so much added to the cost of his stumpage. 
Thus: How much does my mill add to the cost per thou- 
sand of the stumpaee I am to cutf How much does my 
railroad addf My logging equipment etcf Figuring in 
this way he will not build too far out of proportion if he 
knows stumpage values. 

Frequently we see statements like this: "Three million 
feet of fine stumpage; as much more can be secured." 
The, purchaser of this initial 3,000,000 should first be 
sure that the second 3,000,000 could be secured, or is 
actually secured, before he builds a mill counting on 
6,000,000 feet. Six million feet of good stumpage would 
justify a very decent mill; 3,000,000 only a very modest 
one. The timber you have is all on which you should 
count in the erection of the mill, and then later on if you 
secure more you are simply that much better off, and are 
working out one or more smidl deals instead of a large 
one all at once. 

There is considerable variation in ideas as to the 
quantity of timber in a tract, so that no guesswork 
should be taken as a basis on which to work, and an 
accurate estimate should be made by experienced and 
reliable cruisers to ascertain the quantity and kind 
of timber on a given tract. As a rule owners of tim- 
ber think they £ive twice as much as they reaUy pos- 
sess. They will teU you a tree looks smaller stan^g 
than it does on the ground. The best timber and larg- 
est trees are a little fartiier over in the swamp, or 
beyond another hill where it is impossible to go today, 
and so on. Such explanations as these have misled 
many credulous buyers. A case recently came under 
my observation where an owner advertised 50,000,000 
feet of virgin pine stumpage in one compact body. A 
prospective purchaser put a cruiser on it and he re- 
ported less than 15,000,000 feet of merchantable timber. 
No deal should be enterod into without a dependable esti- 
mate of the timber being made. If the prospectiTS oper- 
ator is not an estimator he should, and can, easily se- 
cure competent service. There are responsible firms in 
the timber and estimating business that will cruise a 
tract and guarantee their estimate to saw out. Such a 
guaranty is a valuable paj^r to have on hand, as it 
helps one's credit to show it to the bank where money 
is borrowed in a small deal, and in a large one on a 
bond issue it is an essential. 

When the location is on a river where the timber 



supply seems sufficient to last for many years, or on a 
railroad where logs can be secured on reasonable rates 
within a radius of a hundred miles, the size and cost of 
the mill can be proportioned to the financial and business 
ability of the owners. But many times have I seen mills 
out of all proportion to the timber supply of the owners 
and capital unnecessarily wasted in bi^ mills that neither 
the timber supply nor logging capacity justified.* 

A large tract of timber in a comi)act body, say 25,000,- 
000 feet or more, ia worth more per thousand feet 
stumpage than the same quality of timber in a tract of 
10,000,000 feet or less, and I would rather pay $3 a thou- 
sand stumpage for the former tract than $2.50 for the 
latter. For, aside from tiie fact that the larger tract 
would last longer and have that much more chance to ap- 
preciate in value, it is cheaper from an operating view- 
point The larger the timber supply the more complete 
facilities one can put in for the utilization of waste 
that is, of necessity, lost in the smaller operation. Mis- 
takes made in a larger deal have more stumpage value 
over which to be spread. A thousand-dollar error, or 
a thousand-dollar expense, in a 25,000,000-foot deal 
amounts to only 4 cents a thousand, whereas a five-hun- 
dred dollar error, or five-hundred dollar expense, in a 
10,000,000-foot deal amounts to 5 cents a thousand. Half 
the expense amounts to more per thousand on the smaller 
deal. I cite this to show the man who owns the smaller 
tract that it is necessary for him to pursue a more conser- 
vative policy and practice a more rigid economy all through 
his ox>eration than for the larger owner, because not 
only from the size of the deals but on the per thou- 
sand feet basis the smaller owner is at a disadvantage. 
j*:<.. . '. ^ ^^^ seiions MisUke 

One of the most serious mistakes many of the timber 
owners and operators make is to try to cut their timber 
up too fast. It is because of the present baneful get- 
rich-quick idea. Even as honesty is the best policy, so 
conservatism is the best policy. I believe we would all 
be better off in the lumber fraternity if we produced less 
with more quality — ^if we could or would work on the 
principle of ''not how much but how well." The owner 
of 30,000,000 feet of stumpage would do better by him- 
self, his family and his country by taking ten years to 
put it on the market instead of trying to put it on in 
five. The second half of his timber will have grown 
some in five years, and there will not only be more of it but, 
assuming that stumpage consistently increases in value, 
it would be worth more x>er thousand feet and the growth 
and increased value would more than pay for the interest 
on the investment. Moreover, assuming that experience 
counts for greater efficiency, the owner would conduct a 
more sdenufic ox>eration the second five years than he 
did the first, producing his output more economically 
and getting more for it. This same principle goes fur- 
ther: If the man who owns Khe 30,000,000 feet of stump- 
age could be induced to manufacture it at the rate of 
3,000,000 feet a year and handle it as suggested he 
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«oaId 9t «H times. kee^ Jiis.deal 'ir^ll within the bounds 
of hi? owF.iMf^iial' eontroL •,He ^uld manufacture as 
well as'markel ms prbdiief wifh'more care. He could 
aaye $1 a thousand averase in the manufacture and get 
$1 a thousand more for his stock. This is not a theory 
but a demonstrable fact. But few men can resist the 
temptation to operate on a large scale as opportunities 
seem to open up to them. The result is tiiat by the 
time they ha^e receired sufficient experience and hard 
knocks to teach them to do business right they have 
sawed out and must seek a new location, combating new 
conditions, and haye made but half of what they 2iould 
have made, if anything at all. Too much future good 
is sacrificed to a misconception of present need and an 
oFer-estimation of present ability. 

Fifteen hundred feet of lumber at $20 a thousand 
is better than 2,000 feet at $16 a thousand. The mon«y 
value, it is true, is Vie same but in the latter case it 
has taken one-third more timber to produce $30 In 
money value, and it has had to be logged, manufac- 
tured, carried and marketed. Yet nine average sawmill 
men out of ten are producing the 2,000 feet at $15. • At 
the end of the day the question asked of the sawyer, 
the lo/ scaler or the taUyman is, ' ' How much did you 
cutf" and more thought is constantly devoted to in- 
creasing the cut than to getting a better grade out of 
the logs. The result is a emistant ovw-prodnetion. 1 
have seen so much of this and it is so fleneral that I can 
not but dwell upon it at some length. The larger output 
not only has its baneful effect on the price and decreases 
the timber supply faster but it is harder and more ex- 
pensive to shut down in case of a slump. The man who 
is producing to his limit has his credit strained in car- 
rying a large stock; has an expensive logging force; has 
heavy payments maturing and says he can not shut down. 
He dumps stock at cos^ and frequentiy less than cost, 
on an already glutted market in order to keep going, 
thus aggravating the condition and delaying miproTd- 
ment. 



Those large &rmB that are producing and marketing 
hundreds of millions of feet annually are hurting them- 
selves, the small operator and the country at large. 
Many of them realize it after the octopus is grown, but 
then they can not reduce his sise. When the market is 
overstocked and the best judgment of the lumber world 
IB to shut down they can not shut down. So they con- 
tinue to run; decrease their timber supply, the most 
valuable asset they have, and the price of lumber keeps 
low, and the lumber is frequentiy manufactured at a 
loss on account of this continual over-production* 

If the timber crop were like cotton or cereal that 
could be grown in a year it would matter little. But 
the trees we are cutting down have required from thirtr 
to 100 years to mature. Some of them are 500 and 
600 years of age. It is true there will be timber here 
when this generation is gone and I am not arguing for 
posterity, &r mighty few of us are thinking of poster- 
ity, but for the stumpage owner's own good and for the 
good of tUs present generation conservatism is the best 
poHqr. 

Speaking generally, the prevalent idea that timber 
is scarce and will soon be cut out is wrong. There will 
be timber here for our children, if not for our grand- 
children, but I have tried to show that aside from 
public reasons it is to the sawmill man's own immedi< 
ate interest to cut his timber carefully and with judgr 
ment; get the best grade possible out of the log and 
make 1,500 feet bring $30 instead of having to saw 
2,000 feet to make ue $30. 

Gonsider your timber supply first Build the mill in 
due proportion to the timber supply. Instead of tskinff 
one year to saw it all, take two and profit the second 
year by the experience of the firft 

How many of us now wish' we had the fine logs we 
sawed up a few years ago and got nothing fori H 
will be tiie same a few years hence when we look back 
on those we are sawing now. 



CHAPTER II 



LOOOINO 

It must be borne in mind that we are writing with ordinarily be purchased. I would not therefore advise 

the man in view who manufactures an^rwhere from the purchase of new rails for the log road unless they 

10|000 to S0,000 feet a day. We would like to reach the could not otherwise be secured. In counting the cost 

inexperienced man who is susceptible to advice, and to of the road we are not» therefore, courting the cost 

whom the simplest explanation is welcome. So many of the raiL The actual cost of constructing the road 

of us feel that all such articles as this are intended will vary from $1,500 to $5,000 a mile; $2,500 is prob- 

for the other fellow and there is nothing in them of ably an average, and we will figure three miles of road 

value to us. There is always profit in the exchange of at $7,500. In the mountains it would cost more. In 

ideas and the man who in many respects might run the level, dry, southern pine sections it will cost less, 

a very slipshod business may have in one or two de- In swampy sections, or anything but dry, level ground, 

partments the most scientific management imaginable, it will cost around an average of $2,500. We will 

Thus in the convention speeches and trade paper articles, therefore figure as follows: 

out of much that is dross we might find some ideas that t^^^ mueg of road at 12,600 a mUe S 7,500 

will many times pay us for the listening or reading. One logging locomotive 6,000 

It must be borne in mind also that it is impossible ^^^t ears at |400 each 8,200 

in articles of this kind to lay down fixed rules, appli- ^°« ^^^^^'^ equipped with ropes and blocks J5^ 

cable alike to all situations, because what is applicable ^^^, ^^^^ ^^ ^^^^ ^^ eQuipment $20,700 

m one situation is frequently impractical m another. ^ . , , v . . - ^« ., 

One millman wiU show you where he does his steam .^^his would mean an inv^ent of $2 a thousand on 

Bkidding for $1.50 a thousand, while another figures he ^ stumpage before Parting to operate. Unless tiie 

is gettiSg off Ught at $2.50. One millman will feed his atof.page was very valuable or had been secured for 

foiS-.yok? ox t^ for $2 a day and keep them fat, ^°*5P« ^J would not pay. This machinery d^reciates 

while another, equally as succeiful, will show where »* *^« '*<» ^' 10 percent a year and to get the aetu^ 

his feed bill U $3 a day per team ^d can not be re- T^^P®' /^""Ti^® interest on the investment should 

duced without loss to hii cStle. ^ *«^«d "^^^^^ Pf ««*. <*arged off to depreciation 

The output of a mill ia no greater than its logging S^f^v^^' ^? ^^^t^^r^^ tlfi^^^^^ 

capacity. The success or failure of a deal depends in ^^ ft^^S?^ S.*^^ ^^\ ^^ that time the machinery 

a largo measure on the methods and efficiency of the r?^^,^*^®' ^ worn out or would more tlmn hkely 

logging department. In discussing logging we wi5 be replaced by improved machmery and methods 

give averag^ and authoritative figi^es on average con- 9^^ f<>' ^^ »faP ^^^\ ^^ f *^« meantime the timber 

aitions and endeavor to show what method of logging is »«.^* ^'i* «?d an effort made to sell the equipment It 

best adapted to given conditions. ^^ »^* ?*^;,™?^,. ? *P'T'^''"^ ^ '*'/'^* ??^ "! 

All logging oiSrations are amplifications or modifi- "^ ^^ to a deal that is dosed down. I would not 

cations orone olTfour grand divisfons as follows: recommend ^^^^^^^m^S ^^J^^^f^^^^ foregomg 

^^ , .^,. ^ for less than 25,000,000 to 30,000,000 feet of stumpage. 

Steam skidding. ' ' ' ' *^ • 

Pull boating. The Proper Kind of Eqnlpiment 

Hauling with teams. 

Biver logging, such as rafting, floating and driving. Where the timber grows thickly or is thick in see- 
the best method to be used depends upon physical ^^^ »* *» sometimes advisable to bunch it with a 
conditions, upon the stand of timli^ per wre and the ^^^^^ ^^ ^«? haul it with t^ms mBtead of building 
total quStity of timber to be cut vfe will discuss in » railroad. This method can be applied to lully bj^ 

their order the various methods and the conditions "??S5**^i^^' "^^^T ?? ,^®" " J^''''^^ , ?f® ^^ 

under which the use of each is most advisable. skidder to bunch the timber and then haul it. For 

First determine how much timber there is to be ^^'^ ^' *^ ^^ ^^ machine shown in figure 1 is 

logged. Then how much the stumpage can stand for appiicaole, 

investment in logging equipment Then ascertain the This is a lisht yet powerful logging machine that 

cost of logging by various methods, and the machinery can be mountea either on wheels or a sled, so that it 

and equipment or teams required. may pull itself through the woods by its own power, 

When the quantity of timber justifies the building of or be hauled along the road by a team. It is provided 

a log road and the timber is in compact bodies a steam with two drums of suitable strength and gearing, and 

skidder is the most economical, but it must first be will handle any ordinary log. The pulling lines may 

determined if the quantity of timber justifies a railroad be taken to the stumpage either by hand or animals, or 

and skidding machinery, for these things come high. a return line may be arranged. It wiU reach from 500 

Assuming that the conditions are right for a railroad to 1,500 feet away from the machine and will clear up 

and skidding we will see if it would pay to put in a to forty acres at a setting. The approximate cost of 

railroad with the rolling stock an4 the necessary skid- such an equipment, complete with blocks and ropes, if 

ding machinery, counting on an average haul of three mounted on a sled would be $3,000; with wheels and 

miles, in a tract of 10,000,000 feet of stumpage, assum- draft gear approximately $3,300. This machine can be 

in^ further that the operator has no other use for this operated by five or six men, depending on conditions, 

machinery when he gets through with his present deal. An equipment of this kind is especially recommended 

As a rule rail can be rented from the main line rail- for small cypress and gum sloughs in the South, where 

road at 6 percent a year on its second-hand value, the water often stands the year round and it is too 

which is cheaper than purchasing new rail and also boggy to haul direct from the stump. The machine 

better because a heavier rail can be secured than would can be set on the edges of the sloughs and all logs thus 
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bunched on solid ground. 

In all flkidding.operationa 
the trmall end of the log 
ahonld come first. The tmell 
end of the log should be 
slightlj pointedi or Tounded 
off, the more readily to pass 
obstructions. Where a horse 
can te used for the rehaul 
or a return line is used cones 
can be used similar to the il- 
lustration shonn under pull 
' boating, but for a small op- 
eration on B. short banl the? 
are not necessary. Figure 1 
covers the actual skidding 
only. In case of a railroad 
operation where both skid- 
ding and loading are to be 
done the Clyde skldder and 
loader sliown in figure S is 
applicable. This is the Mc- 
OiSert loader equipped as a 
two-line skldder. It will bring 
the logs to the track from a 

distance of 800 feet on either side of the track. For 
tbis puiTose a boom is guyed to stumps on both sides of 
the track. 

This machine is self-propelling and it will be noted 



SUGGESTED LOGGING MACHINE FOR THICK 



^ TIMBEU 



that the wheel frame c 



cost of this outfit is $2,500 to 13,500, according to sin 
and equipiuent desired. 

A different style machine to do the Bame work L' 

shown in figure 4. The loading ia done by cabl^ 

raised from the track without a swinging boom. Thin is the Lidgerwoc^ 

portable ground skidder and loader. It consiji! 

me double cylinder two-drum en^e, and out 

■ '" " "ine, with boUer siJ 

!t requires eight mea 
a operate this machine where ground conditions pennii 
the line to be returned by horse. Where It is retunit^ 
by men it takes more men. The approximate coat of 
this equipment is $5,000. 

For logging the larger cypress and tupelo swamps . 
of the South a heavier equipment is required than Oi.it ! 
shown in the previous iliustrations. In figure 5 



skidder and loader. It consists of one double -cy I indet 
three- drum engine and one double cylinder two-dna 
engine, with boiler and necessary blooJia and riggin;. 
It requires a erew of fourteen to operate and costs cam- 
plete approximately $9,000. It will reach up to 1,Q('^ 
feet from the track. 



E SKIDDER AND LOADER 



thna permitting cars to pass it o 



s line. Where mill 



machine is £5,000 to $7,000, depending o 



.e and equip' 



A cheaper machine is madeby the Clyde Iron Works, 
known aa the Clyde ground skidder, suown in figure 3, 
The illustration mows the machine mounted on cars, but 
it is so constructed that it cun be removed from the 
car and from the track, being mounted on steel side 
skids with a Bteel plate riveted to the bottoOi so as to 
form a proper base for sliding over the ground. This 
machine is a combination skidder and loader but, as 
will be noted, is not self-propelling. The approximate 



FIG. 3. CLTDE QRODND SKIDDER 



LOGGING— PULL-BOAT 



no. 4. LIDaaBWOOD SSUI-PORTABI^ OUODND 8KIDDBH AND LOADKR 

Ttia Fdll-BoKtltig Bjttwn method is used ebluflj' for timber that will float. Swamp 

For logging swamp lands along the banks of a river "ale and tiickorj are frequently logged with the CTprsM 

a Byrtem known as pnll-boating ia ueed. This consiBta <>' P""" Wid floated by being dogged between floatiiig 

of 3 double cylinder, double-drum engine placed on a timber. 

barge. This is made faat to the opposite side of the For logging in monntainonB Bectiona special ma- 
river from that which is to be loggea. Under favorable chinery has now been constructed to meet the eondi- 
eonditious it will reach a mile. The outfit complete tions, a type of which is shown in figure 6-A. Thia is 
with the necesaary blocks and rigging, exclusive of the the Clyde mountain akidder, which can be installed for 
barge, eosta approximately $7,000. The barge will coat from $3,000 to $5,000, according to equipment. 
$1,000 to $1,500, Ko a complete pull-bout will coat any- As timber increaaea in value and becomes scarcer, 
wbere from $7,000 to $9,000. (See figure 6.) This placea that were formerly considered unprofitable or 



FIG. 6. LIDOERWOOD SBMI-PORTABLB SKIDDEK AND LOADER 



LOGGING— STEAM 



Fia «. COMPLBTB PULL-BOA^TINQ 8T8TEM FOB LOGOINO IN BWAUP LANDB 



Die to log nil] be worked, and the logging ma- 
companiei are devotdng special efforts to tbi* 
equipment 

Steam SkfOdlng the cnimpMl 
B shown Bome of the beet known and most widely 
'pes of skidding DiBehineT7 with approximate 
) that the prospective operator ma; form an 
to whether or not these methods are applicable 
leal, comparing the cost of the equipment with 
.1 to be operated. Steam skidding, where the 
OS are right, is the cheapest method of logging, 
(me, which we will show later. But the cost of 
.pmeat, together with the Tolume of business that 
e done to make it pay and to make it the 
t method, is too large for the average operaior. 



O. S-A. THE CLTDB MOUNTAIN 8KIDDBR 



I would suggest to the prospeetiTe or inexperienced 
operator that before deciding upon bis method of log- 
ging he go to one or two flrros of about the iiie that 
his own deal will be, firms that be knows to be suc- 
cessful, and observe their methods. Qet a place and 
work in the department to be studied if necasaarj-. 
Then invite the representative of one of the first class 
logging machinery manufacturers to come and go over 
the ground. There are several high class firms of thi> 
kind advertising regularly in the lumber journals. The 
information thej give is authoritative and they can not 
afCord to put their equipment into a location unsuitable 
to its economical operation. As a case in point I knovi 
of a prospective lumber manufacturer wDO did thia 
The machinery representative came and, after a tbat^ 
ouf[h survey of the proposition from a logging vievr- 

Samt, said: "I have no equipment suitable for tjiis 
eal. You need to log this with teams." These flrms 
will also give all the Decessary information about the 
installation and proper operation of their machinery, 
putting an expert on the ground to stay until the work 
is running smoDthly. 

As this article is more in the line of prsctical talks 
and suggestions than a technical treatise it might not 
be inappropriate here to observe that sawmill men as a 
rule do not seek nor accept much advice, either in their 
logging department or any other; that is, it has not 
been their practice hitherto. These conditions will 
change now that it has become necessary to systematise 
operations and to do business right in order to upholii 
one's end. I believe the proportion of failures In the 
lumber business caused by men thinking they kao-w 
when tbey do not know is greater than m any other. 
It is a buunesB calling for a great deal of technical 
knowledge and experience and yet it senns to be the 
lure of innumerable novices. It takes a lawyer to practice 
law; a doctor to practice medicine; a furniture msker to 
run a furniture factory and an architect and contractor 
to construct a building; but anybody runs a sawmill. 

In logging with t«ama two methods are to be con- 
sidered: Oxen as against horses or mules. We ha-ve 
tried to show that steam skidding is applicable to 
densely standing timber; to mountainous sections, river 
bottoms and sloughs, and to large deals. For scatter- 
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ing tiinber and small deals teami must he considered. 
We will compare brieflj the oxen, ttie hone and the mole. 
In the North and West horses are generally used; in 
the South and Honthwest both oxen and mules. For 
short hauls, either in monntainons or swampj sections, 
I would recommeDd oxen. They will go where a horse 
or mule will not, and will walk and pull a load where 
the horse or mule will bog and balk. Oxen are gen- 
erail}r worked in lovr-yoke tesms. To feed a four-joke 
team costs from (2 to $3 a day. When the mill is shut 
down they will keep in good condition gracing about 
«ight months of the year, or thej eon be r^ujilj so)d for 
beef. An ox will walk from thirteen to fifteen miles a . 
day with a load. An 
authority declares that 
the 01 produees only four- 

Paf Sa/ti9os In \ fifths tne power of a horse 

/fffrM/.ti» Im \ of the name weight. " " 

faPMitian 

toZ.oad- 




An eight-wheel wagon is recommended for swampy 
work where plenty of wheel base is required and ia espe- 
cially adapted to oxen. The w^:on shown In figure 
7 is a fair type of this wagon. G costs from #126 to 
$150, according to acceesoriM, 

For long iunis and solid roads, the four-wheeled 
wagon, being lighter, is better. That diown in figure 6 
costs (SO to flOO, according to width of tire and 
weight. 

For -■- 
and t . . _ „, . „ 

a low two-wheeled vehicle as shown in figure 10. The 
meUiod of loading is shown in figure 9. The cost ranges 
from t30 to $35. 

For hauling long logs and to get into difilcult places 
where it is hard to go with the wagon, as well as for 
wheeled logging cart 




there k only about one- 
^ third the investment In 
the ox, and it costs less 
to maintain him. Horses 
FIQ. 9. METHOD OP LOAD-and mules a 
ally worked 






foDT. For long bauli on solid ground I would ___ 
mend horses or mules. They will walk from twenty to 
twen^-five miles a day with a load, according to eoudi- 
tions. The investment is greater than in oxen and Uie 
a n i m als require more care. The depreciation is greater 
in proportion to the investmeot and the cost of^ main- 
tenance is greater in a shut-down. Scientific data and 
information as to feeding can be obtained from the 
secretary of the Southern Logging Association, New 
Orleans, La-, a valuable association for the promotion 
of better logging methods, more standardiiation, and 
greater efficiency in all departments of the logging 



catalog of logging machinery. Carts cost from |75 to 
tlDO. (See figure 11.) 

Instated there was one method of logging cheaper 
than steam skidding, but it is limited geographically 
and restricted to fioating timber. In sections of the 
South along the river? the hardwood swamps are sub- 
ject to several feet overflow nearly every spring. The 
trees are girdled in the fall, that is, cut all Uie way 
around through the sap. This is called deadening, as 
the sap runs out and the tree dies. Float roada are 
prepared, and when the rains begin in January or later 
the trees are felted and prepared for floating as soon 
aa the water backs up over the swamps. When the 
water rises they are floated out to deep water, rafted and 
run to the mill. Thus timber that would be very ex- 
pensive to log is made very reasonable by takiog ad- 
vantage of the overflow. The one great risk about this 
method is that there are seasons when the water does 
□ot come. Then the operator must endeavor either to 
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get his timber by teams or by skidding, or it will be 
very aerioualy damaged before another season. 

It might be well here to Btste that practically all tie 
pines or coniferous trees will float green from the Btump. 
Cottonwood, chestnut, ash, basswood, poplar and certain 
species of tupelo will (to the same. Cypress, tupelo and 
gum should be deadened. Gum wiU not all float by ' 
deadening and in order that it may carry safely it 
should be peeled and allowed t« stand a week or more. 
Oak, hickory, beech, birch — in fact, any wood that 
weighs four pounds or more dry to the board foot will not 
float. 

There are other methods of transporting logs to the 
mill sui^ as flumes and slides in the mountains and 
loose drives in the rivers, applicable to local conditions 
and which have to be decided upon by the operator. 

The work to be considered in the woods is as fol- 

Charaeter or grade of tree to be cut. 

Minimum diameter to be cut. 

Proper felling methods. 

Proper log lengths. 

Cutting the tree into log lengths to best i.dvantage. 

Work to Be Oonsldaisd 
The Tree to Be CrT. Not enough attention is paid 
by the average mitlman to the tree that he cuts. A 
number of Arms, especially pine operators, clean the 
ground as they go, cutting everything that will make 
one 2x4. This might do for a pulp manufacturer 
but not for a lumber manufacturer. I think 8 inches 
at the small end for pine and 12 inches for iiardwood is 
tbe minimum that is profilable, and I do not recom- 
mend cutting smaller sizes. Nor does it pay to cut a 
poor log that makes all No. 2 and No. 3 common lum- 
:, just because it is on ttie land and the stumpage may 
Of course, if it can be shown 
ommon can be manufactured at a 
saw low grade logs, but mighty 
r )>ecn able to figure that, and if 
ne rally fooled themselves. 

ber is good logs, and the 
t make high grade lum- 
ber out of poor logs. The way to make money out of 
poor logs is to leave them in the woods. If the timber 
is suitable for ties and a satisfactory tie order can he 
obtained, or a sound and square edge order that will 
net some profit, it is all right to paw low grade logs 
but to put them into luml>er is wrong if dividends are 
a consideration. 

Proper Feu-ino Methods. A great deal of waste 
is made by cutting too high from the ground. The best 
timber is in the butt cut and a foot or more of this is 
frequently left on the stump that should go to the 
mill. Unless trees are swell butted have them cut 6 to 
< inches from the ground. Sawyers will not cut low 



have been i 
that No. 2 and No. 3 
proflt it ia a\\ right t 
few operators have ev. 
they have they have g 

The flrst requisite to good lur 
very finest organization c 



stumps unless ordered specifically to do so and it is 
necesaary for the management to look after this matter. 
This is also true of the selection of the trees and the 
proper cutting into log lengths. The men who do the 
actual sawing in the woods have more brawn than they 
have brain and their work must be mapped out for them, 
minutely and specifically, if they are to obtain the best 
results. And for the', management of a sawmill oper- 
ation to make money, that being the ultimate end for 
wliich they are in business, they must begin at the 
stump. One baneful condition in fo many of our saw- 
mill operations is that the concerns are there only for 
what they can get out of it. They desire to get what 
they can and get away. Hence there ia no thought of 
conservation for a second cut, nor of the necessity of 
the close utilisation of timber. 

Proper Loo Lengths. In ordinary hardwo.>d and 
yellow pine shed stocks logs should be cut about one- 
third each 12, 14, and 16 feet long. Cut 3 to 4 inches 
over length in each case to allow for equalizing. 
Shorter lengths are made in trimming. In the Appa- 
lachian districts operators have been sawing too many 
12-foot lengths and consequently consumers are kicking 
about the large percentage of 12-foot stock. At a re- 
cent meeting ot yard men and consumers it was decided 
that they would insist upon at least one-half 14- and 
16-foot stock in future shipments. In order to secure 
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one- half or more 14- and 16-foot stock it is necessary 
to saw two-thirds the logs those lengths because the 
percentage will be reduced by trimming. The tendency 
to saw shorter logs is caused by a lower grade of timber. 
It will be seen that in a 16-foot board there is one- 
third more board to contain defects than there is in a 
12 -foot board, and the inference is that a higher aver- 
age grade is obtained in shorter stock. But over against 
this the 16- foot log can be handled all the way through 
the operation about as fast as a 12-foot and any loss 
in the grade is about offset by the gain in handling. 
Moreover when it comes to selling the stock, the per- 
centage of 14- and 16-foot demanded necessitates that 
it bo cut, and it will command a readier sale. Cypress 
should be cut into log lengths of about equal propor- 
tions 10 to 20 feet; dimension stock and timbers, of 
course, to suit orders and demand. 

For skidding and handling medium sized logs, even 
with teams, it is more economical to haul the whole tree. 
It is much easier to skid trees than short logs as they 
do not tangle up. More timber is being handled by 
the same amount of vork as it requires fewer trips to 
carry the same amount of logs, and as a rule more at- 
tention is given at the mill to sawing pfroper log lengths 
than in the woods. 

Cutting the Tree Into Log IiEnqths. to Best 
Advantage. This is a matter requiring more study 
and attention on the part of the management than it 
usually gets. The matter of the close utilization of tim- 
ber with ample space given to proper cutting into log 
lengths has been covered very competently by Prof. 
Halph C. Bryant, of the Yale Forest School, in an 
address before the Southern Logging Association, at 
its convention in New Orleans, La,, September 23-25, 



1912. [This address appeared in full in the September 
28, 1912, issue of the American Lumberman.] 

A Few Oenei^ Observations on Logging 

To sum up a few general observations on logging I 
submit the following: 

Logging is the hardest physical work connected with 
an operation. The wear and tear on men, machinery 
and cattle is the greatest. The leaks, the waste and 
consequent losses in this department will be in propor- 
tion unless they are closely watched and scientifically man- 
aged. The success or failure of a deal begins at the 
stump. High grade logs sent to the mill will produce 
high grade lumber. Sorry logs will produce sorry lumber. 

One can not tell what his logging is costing unless 
he has some sort of a cost system. The average small 
operator is weak on this score. He has no accurate cost 
system, if any at all, and then begins to lock the stable 
aiter the horse is gone. The bookkeeping should also 
begin at the stump and the cost of each operation 
checked up as follows: 

Sawing — actual felling and cutting Into lengths. 
Skidding — if any to higher ground, to track or bunch- 
ing- 

Swamping — time, if any, in clearing roads etc. 

Hauling — transportation by whatever method. 
Stumpage — ^stumpage value added to actual logging 
and transportation expense. 

Depreciation — add to above the average daily depre- 
ciation figured at 10 percent per annum and interest at 
6 percent per annum, or 16 percent per annum on teams 
and equipment and it will give the cost of logs at the 
mill by dividing the total by the quantity of logs hauled 
that day. 
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I hare stated In a previoui chapter that a good plan 
to follow U that the eoit of the mUI aboutd not exceed 
a total of tl a thouEand on the Btompage in sight. Foi 
S.000,000 feet build a mill costiug not to exceed t5,000. 
For 10,000,000 it could cost more, but it would be the 
polls; of wiBdom to keep it aUo around $S,000, Temem- 
(wrlng that a aawroill ia limplj a meana to an end. As 
an faireatment it is not north 2S cents on the dollar, 
henee the more there is investad in the mill the more 
the deal will have to make to uphold the proper pro- 

Krtion of profit. Bj this I do not mean that the mill 
ilding should be eheapl;^ eonatruoted, nor that the ma- 
ehinery should be light or cheap machinery, but simply 
that a eenee of proportion should be maintained. 

We all know of instances where mills have been built 
out of all proportion to the financial strength of the firm 
as well as the timber behind it. The result to failure. 
The plant is carried on the books as an asset of tSO,000 
and in the wind-up of the firm's sSlaiie it is sold 
bj the reeeiver for (10,000 or (1S,0Q0. I know of a 
ease in point worse than that: One flim bought a few 
acres of ground as a site and built a river milL The 
ground and mill cost approximately (75,000. The eon- 
earn went in deeper than it expected and had to borrow 
before it was through. The panic of 1908 hit it with 
its money all tied up in' a plant and with maturing obli- 
eations staring the concern in the faca It was forced 
into bankruptcy and a successful firm bought the whole 
deal, land and ell, for (10,000. 

For small tracts of timber ranging from 1,000,000 to 
S,000,000 feet I would recommend a good substantial 
j^rtable milL Portable mills can be had from (1,S00 
to $3,000 in. proportion to w^ht and equipmenL I 
would in all instances recommend a three-block carriage, 
a tbree-saw edger and a two-saw trimmer. Some small 
operators try to run with a two-block carriage, 
saw edger and no trimmer at all. It ii ~ ~ 



whether sawing pine or hardwoods. Having m«eliinery 
too light, or not enough of it to make lumber is not the 
kind of economy 1 am trying to preach. 

Figure 12 shows an average portable carriage and 
husk. This is the CUB Williams No. 6. mill used for 
both pine and hardwood. It can be furnished with fric- 
tion or belt feed, and with engine and boiler power 
rsDf^ng from 40 to TO horse as desired. In all opera- 
tions whether portable or stationarj I would recom- 
mend getting plenty of boiler and engine power, be- 
cause a mill IS always added to and very seldom taken 
from. Thus if 60 horsepower will run the machinery 
you originalljr installed, get a TO horsepower boiler 
and engine so when you add one more machine yon are 
not handicapped for steam and power. This mill, with 
about 70 horsepower behind it, a heavy three-saw edger 
that will run three saws at once through a 2-inch board, 
and a two-saw trimmer, will make good lumber. 

Another kind of a portable mill for sawing ties and 
lumber is shown in figure 13. 

This mill is made in four sixes by the Balem Iron 
Works, Winston-Salem, N. 0., and is suitable for both 
ties and lumber. It will turn out from 450 to GOO ties 
a day, besides the siding lumber, or will produce from 
8,000 to 1S,000 feet of boards, according to logs and 
general conditions. A mill of this kind can be moved 
and started in a new location in half a day. In pur- 
ehasing^ and operating portable machinery the proper 
regulation of speed, sue of pulleys in their relation one 
to another etc., are adjusted by the manufaoturerg 
and they will send a competent man to start the machin- 
ery properly at the first stand. In building a portable 
therefore it is not necessary to have a millwright, as it 
is more a matter of "setting-up" than it is of boilding. 

In addition to the manufacturers previously mentioned 
the following also make portable sawmills: The Lane 
Manufacturing Company, of Montpelier, Vt.; the Ameri- 
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can Bawmill Uaehinery Compan;, of HookettBtcnni, N. J. 
<eM tgaio 18); and the Portable Band SawmiU (Inc.), 
of New York City. 

For portablea and Btuall ciieular miUa where an ez- 
perieneed filer can not be emplofvd profltablj* iuierted 
tooth «aws are best. The original eoet of the inaerted 
tooth saw if greater than the solid but it is easier to 
maiDtain, and will last lonKer than the solid saw and fe 
the best saw for tiie small deal. 

Oompstent UUIwil^t Nftceaaary 

For building a itatiomuy mill, anything larger than 
a, portable, I would insist upon a competent millwright 
domg the work. The operator makes a serloas miataka 
in attemptisf^ to build hia own mill unless be is a com- 
petent millwngbt and knows thoroughly what he is doing. 
The trouble is that so many men uiiuk they know when 
tbay do not know. They are the hardest kind to tell 
anytiiing. They think th^ are better millwrights than 
they are, just as they tbiuk they are better sawmill men 
than they are. The reason so many plants coat twice as 
much as they were originally estimated to cost is be- 
cause proper and authoritative estimates were not origi- 
nally made and the added cost is caused by blunders, 
changes and the inability to tell beforehand how much 
timber will be needed and how many men will be re- 
quired a given time to do the work. When the plant 
is finished on time or within the ailotted estimate it 
is the exception. Most frequently something is wrong, 
and much time and good money are spent in changes and 
Gorreetions. One f^lej is too large, another too small. 
The speed of one is wrong, the saw runs too fast, or a 



room, one sawdust conveyor and one refuM conveyor to 
burner. Allow space for a nigger so that if neeeeaar; 
it may be put in- later. Figure on a single 6- or 7-foot 
band of moderate speed to cut, say, 20,000 feet a day 
and to cost (10,000. He would then draw off a floor 
plan something like that ehonn in figure 14. 

This is the typical floor plan of the average mill. I 
would suggest plenty of space on the mill floor. For 
example, leave space between the back of the band- 
mill and the front edger table to pile boards in esse 
the edgerman gets b^ind in his work. Also leave 
space out beyond the trimmer, in both the width and 
length of the mill, so that later if it is decided to 
install more machines for tlie utilixstion of waste 
there would be ample room. The filing room can bo built 
either at the side or on top of the mill. I prefer the 
top of the mil) for greater convenience in changing 
sawB, as the saw can then be let down intc^ position 
by a tackle from above and pulled up the same way, 
more readily than it can be handled on the mill floor. 
For the filing room to be built overhead requires a 
solid mill building, or the filing room can be supported 
on timbers independent of the main framework to 
avoid excessive vibration. 

There should be as few machines in the mill as posaiblo 
to do the work desired. The more machinery there i^- 
conveyors, chains etc. — the more there is to get out of 
order and to need repairs and supplies. And these ao> 
eessorles are what run up the cost of the plant. 

I would recommend two engines, one to rxm the main 
saw, the haul-up and the sawdust conveyor, the other to 
run all machines in the back end of the mill. This will 



built and if possible you 

ought to go to we one or two of them. See how they 
run. Find out how the management is plposed with them. 
See if the minimum number of men are employed and the 
lumber progreases throusb the mill with ease. 

Having secured the millwright, tell bim just what is 
wanted and what you wish to invest in a mill, indepen- 
dent of kilns or planing mill. Say that the mill con- 
sists of a chain haul-up, bandsaw, carriage overhead 
turner, twin engine feed, edger, trimmer, cut- off saw and 
one bolter and dimension, or lath or shingle mill, filiog 



the use of a gear, which is expensive, 
subject te getting out of order, and makes lots of noise. 
Or where two engines are considered too expensive or too 
much machinery a tightener can be arranged on the main 
saw belt that can be raised to allow the main saw to stop 
while the back end of the mill is running. 

I would in all cases recommend some machinery for 
the utilisation of waste; in wood suitable for shingles 
and lath, such as pine, cypress and fir, both a lath and 
shingle mill; in oak and gum, a dimension mill to make 
chair st«ck and miscellaneous small dimension. 
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FIG. 14. FLOOR PLAN FOR SUGGESTED MILL, WITH PLES 



Dimension stock brings about the same price as No. 1 
common and can be made from stock much of which 
would go to waste without the machinery to utilize the 
small dimension. Machines to utilize stock that will not 
go into lumber, if properly handled, will pay the mill's 
pay-roll. Factories would rather buy the sizes they use 
cut to exactly what they want than to buy the lumber 
and have to cut it up; so they are always ready, under 
normal conditions, to place orders for the sizes they 
require in small dimensions in such woods as oak, ash, 
gum and hickory. Special sizes for crating lumber to be 
made from any kind of sound lumber are also in demand. 
Therefore, in building the mill provision should be made 
for this class of work, and if the machinery is not installed 
at the time the mill is built there is wisdom in arranging 
for sufficient space on the main floor for installation of 
•such machinery as desired. 

Just what is required should be explained fully to 
the millwright before he starts. He will then cover the 
various items in making his plans and can tell, if he is 
a competent man, within $500 of what it will cost to 
build the mill desired. Thus, given the cost of the ma- 
chinery, the cost of the mill can be made what the 
builder desires, and for a mill to cost more than it was 
at first intended or enough more to hamper the finances 
of the builders is due more to incompetence and careless- 
ness in making estimates and plans for the work than it is 
to necessity. 

Economical Handling of Lumber Should Be Aim 

The economical handling of the lumber to obtain the 
results desired should bo the constant aim of the sawmill 
operator. Frequently much useless labor is employed in 
getting the lumber from the mill to the kiln or yard, and 
from the kiln to the planers. Much of this can be avoided 
by grading the lumber right at the chains as it comes off 
the trimmer. Have two long conveyor chains, 50 to 100 
feet, run out from the trimmer at a slow speed, the length 
of the conveyor to be determined of course by the condi- 
tions. Let the mill inspector tally and put a grade mark 



on the stock as it passes along this conveyor and then 
it can be separated on buggies or kUn trucks as desired. 
It costs less to separate the grades before the stock goes 
to the yard or kiln or in the process of going than it does 
afterwards, and as the separation is eventually necessary 
it shouhl certainly be done first in order to have a record 
of what is being done. In the very beginning of the 
operation, that is, in the building of the mill, provision 
should l)e made for this work, as its importance can not 
too long be dwelt upon. It is here that the small mills 
fall down. They do not inspect their stock as it comes 
through the mill. It is sent to the yard or kUn, and is 
frequently sold log run. They consequently get about 
half of what it is worth and then wonder why they can 
not make money in the sawmill business. An inspector at 
the tail end of the mill is just as e!?sential to the operation 
of a well regulated plant as a sawyer or edgerman. He 
need not be an expensive man. An intelligent laborer or 
a young man starting in can soon be educated to do this 
work in a satisfactory manner. 

In addition to separating the grades the lengths should 
be separated, and for convenience and economy in tliis 
work an automatic length separator can be built in even 
the smallest mill with very little expense, as shown in 
figure 16. 

It is always w^ell to bear in mind in starting to build 
that the plant will probably be enlarged by the addition 
of a conveyor here or an extra machine there, thus requir- 
ing more power. This should be anticipated and suflieiont 
boiler and engine power installed to run a plant aViout 
half again as large as the one started. For a mill such 
as that shown in figure 14, a medium single band, a boiler 
about 72"xl8' would run it all right, but two boilers 
slightly smaller, with a little more combined horsepower 
than the one large boiler would be better. To get effi- 
ciency out of boilers they must be ke])t clean, and the 
furnaces kej)t tight. The management is usually lax 
along these lines, leaving this cla^s of work to watchmen 
rnd firomen without supervision, and much time is lost 
for lack of steam that could readily be avoided by proper 
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attention to the boilers nnil furnaces. For burning saw- oven manufacturcJ by Quinn & Co., of Cincinnati, Ohio. 
dust and green fuel a dutch oven is recommended, a siinple An oven of this kind fan be inEtalled for a reaaonable 
illustration being shown in Dfini''^ I'a- This Ib a patented cost and will save manj fuel troubles. The Casey k 
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Hedges Companj, of diattanpoga, Tenn., also manuf&e- 
tures « dutcn oven suitable for the purposes above men- 
tloned. 

Wbere the cost of a dut«h oven is eonsidered too mash 
or is disliked for anj rasaon the Gordon Hollow Blast 
grate manufa^itured bj the Qordon Eollon Blast Qrat« 
Companj, of Qreenville, Mich., is very effective in maMng 
steam out of green fu^ and sawdusL This is illustrated 
in figure IS, and where it has not been built with the 
furnace it can later be installed in most anj ordinary 
furnace. Another ■atisfacter]' grat« is the "Improved 
Hot Blast Grate ' ' manufactured hj the Hot Blast Orate 
Company, of Traverm City, Mich. 

One or the other of these applianeea is urged, espe- 
dallr in hardwood mills where it is desired to burn the 
sawdust or where the fuel is not only green but wet from 
riTer 0^ pond logs, becauw lost time from lock of steam 



MOB nins inte money with all the mill crew idle. The 
boiler power does not help unless the steam is kept up, 
and these are the most effective means to keep it Dp. 

UtUliftUoii of Bavdnst. 
There has been w, good deal of discussion about the 
utUiiation of sawdust. As a rule the best way te use 
it is to bum it in the furnaces or send it to the boner 
when there is too much for the furnaces. It depends upon 
the location of the mill whether or not any of the sawdust 
can be used for other purposes. The following is quoted 
from an article publlBhed in the American Lumbebuan 
some time ago in answer to an inquiry as to the best 
methods of dispontsg of sawdust: 
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18 AND LONGER NfH£ 

FIG. 18. AITOMATIC LENGTH SEPARATOR 




PIG, 17. Mcdonough doq 

The profitable ulUlutiaa of uwdust ia ■ 
problem wblcb tbuB far hi« been lotved sat- 
lafactorllr onlj la close proilmltr to large 
rltleH. Id Cblcaso Cbere la at Inst one Drm 
whose bualneBS 1b eicluili'elf conBued to the 
distrlhution ot eawduat wblcb Is used for 
bedding, tar packing and for sprinkling floors 
In saloons elc. There are ant^ one or two 
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< where 



dust brlquetdng his proved profltable and 
tb^se have been where there ta a large local 
popolatloa to roQSume the fuel, saving long 
distance transportatloQ charges. 

There are numerous other uses for saw- 
dual wblcb require great detail Id spedallaa- 
tloD Id order to arrive at success. Hard- 
wood sawdust is Buccessrully used For the 



BUILDING THE MILL-CARRIAGE DOGS 

to tbe thldmew desired like 4, S o 
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' over the thiekneiH of ths 
other Htoek th&t ia being ntnra, 4, 6 or 6/4 as the au» 
maj be. Bj the nse of the McDonouKh dog, figure 17, 
the last board can be saired 1 inch and if the carriage ia 
true the board will be all right. This ia manufaetared 
br the HcDonougb Uanufaetwiag CompenT, of Eaa 
Claire, Wis. 

It ii strange how firms will run on indefinitely doing 
a thing wrong because it hu been done that way, and 
manj times uousands of dollars will be lost in making 
the lumber wrong what a slight improvement or ohange 
that can be made in a half dajr woiJd remedy the whoia 
matter. This matter of sawing mis-cut and thick boi^- 



e much room tor t»roflt for □ 



mBDOfacture ot oisltt add. It Is gtated that b; 

procEHS sawdUHt la digested with salphuiic acid and 
Into a product contalolng approil- 
maleiy 20 percent *ngax and . the 
remainder solable and lasoluble car- 
bohydrates. A itoclt feed ia then elab- 
orated with Incidental by-productg. 
Such a process la, of conree, out ot 
the question (or the ordinary sawmll] 
or lumber plant. The sweeping com- 
pound which la sold at tbe srocei; at 
10 cents a pound or three pounds tor 
a quarter has sewdoat as Ita base, 
Incorporated with other aahatancea. 
In tbe coarser of theM compounds 
the sawdust Is nsed In Its original 
form while la other instances It Is 
regronnd Into a coarse wood flour. 
Tbe liner iradea ot wood flour are 
used In tbe manufscture of giuipow- 
leum and for other pur 
Imported from abroad 

8 rice which doei * ' 
icture In this 

Oak sawdust ia need by the packing houeee for earing 
their meats and where the rates are permissible there 
is an occasional outlet for a ear of oak sawdust through 
tbia chpnne) at a nominal price, but any price Is profit 
It pays, faowerer, as far aa possible to born the sawdust 
in the fumaees, thus turning it into steam and aaving 
tbe wood for sale, for in many places there ia demand 
for wood where there is none whatsoever for aawdust. 

Tbia ia where a bandmill has the advantage over 
the dienbiT. It not only makes more lumber but there ia 
less aawduat to be dispoeed of. The ordinary ebeular 
saw will take out a kerf of one-fourth of an inch, while 
the band will make a kerf of one-eighth to tbree-aiz- 
teenths, or about half that of the circular. Besides 
the advantage of having band-sawn lumber the band will 
produce from 30,000 to 75,000 feet more lumber out of 
a miUlon feet of logs than the circular. The band mill, 
of eourae, costs a little more to maintain bat in the 

course of savring 10,000,000 to 1S,000,000 feet It will _ , _ . . 

pay for itself and be clean profit over the dreular mill, installed to take care of this end. 
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A number of mills, espeoialfy circulars, have a prac- 
tice of making the last board in the log, or dog board, 
6/4 or sometimes 8/4, when all of the remainder of their 
cut is 1-ineb atock. This is very onnecenary and in tbe 
end very costly because in many woods there is no de- 
mand for the backing boards, which are practically all 
Nob. 3 and 3 common in this thickness. For eiample, in 
gum where the Noa. 2 and 3 common gradee are uaed 
ehiflfly by the box faetories they do not want 2-ineh stock 
at all because th^ have to resan it and it does not work 



ing boards has cost many firais 
cut than the cost of tbe improve- 
menta that would be required to 
make the last board aa perfect for 
manufacture aa the firat, and yet 
they run on either through careleaa- 
ness or Ignorance until they have 
a great pile of backing boards on 
tbe yard that must be aacrificed to 
be moved at all. 

For qnartersawing the special 
Knight dog (see figure 18) manufac- 
tured by the Kni^t Uanufacturing 
Company of Cantcw, Ohio, ahoald be 
used. Thia, aa will be noted, hatds 
the flitch at the proper angle. An- 
other dog for plain and quartersaning 
is the ClaBS' Improved Knights'a Pat- 
ent Duplex Mill dog (see figure 18A) 
manufactured by the Canton Saw Com- 
pany, of Canton, Ohio. 

Tlie object of the mill ia to make 

Kod lumber. In building it thla 
:t ahould be the chief conndera- 
tion. SuSScient machinery ahould be 
■ " ■ ■ It 



I every day's 
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CLASS' 
tUPHOVBD 
KNIGHT'S PAT- 
ENT DUPLEX 
MILL DOO 

should be simple and accurate to attain the desired 
object by the most direct route and with the least 
demand on the power possible. Each addition means 
not only that much more demand on the power but 
that much more machinery to get out of order and 
to be kept in repair. The mill anould be kept running 
steadily while it is running. A mill depreciates alxrat 
10 percent per annum nnder ordinary running. No one 
haa ever been able to figure how faat it depreciatea If 
ahut down for any lengOi of time. 
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CHAPTER IV 



SAWING rOB' GBADB'» 



I have stated in a former • chapter that the question 
asked at the close of the day is, "How much did you 
cutf " This question is, of course, all right as the vol- 
lume of business must be kept up but the question should 
be qualified and the average grade considered as well as 
the cut. In these discussions we take the view that in 
the average mill grade is sacrificed to quantity; that 
more time and thought are constantly spent on keeping 
up the cut or increasing it than are spent in studying 
the logs and putting them through witn a view to get- 
ting the best grades out of them they are capable of 
producing. I have been to many mills where there was 
not a man on the job who knew anything about the 
grading of the stock they were sawing, i should be 
glad to know that this article reaches a number of them 
and be found sulficiently interesting to be studied and 
create the desire to know more of the details of their 
own business. 

A sawmill operator ought to have at least $4 a thou- 
sand net margin on his stock and the only way for him 
to figure his net margin is to know the value of the 
average grade of his lumber. The only way to know this 
value is to know the grades. [Note: The figures in the 
tables that follow were made in the fall of 1914.] Sup- 
pose, for example, we had a pine deal like the following: 

Mm run. 

Value of stumpage $ 2.50 

LK>tfgiug» stuntp to log deck 4.75 

Saw bill 2.25 

Stacking, carrying and loading 1.5u 

Cost in car (11.00 

Assuming that $4 a thousand is the minimum margin 
on which a deal could be operated to be considered 
profitable an average price uf $15 would have to be 
obtained, which could be obtained as follows: 

15 percent B and better Q (24 ( 3.60 

4u percent No. 1 common (^ »18 7.20 

35 percent Mo. 2 common d^ (10 3.60 

lU percent No. 3 common (0 (7 70 

100 percent (15.00 

If the cut could be increased and this $15 average 
maintained, then it would be all right to increase the cut 
but it requires careful figuring to be assured that it is 
maintained. The inference is that it would not be be- 
cause when he is hurried all the time the sawyer does 
not study his log to turn it to best advantage; he rushes 
boards on the edgerman, who in turn has not time to 
study his board, and slips it through the edger hit or 
miss. The trimmerman has the same difficulty. The 
grader, if any, is rushed too ; puts the wrong mark on the 
board and it winds up in the wrong pile on the yard. 

Now suppose the logging crew sends in any kind of 
logs, and the mill crew does not work for grade, and 
the final grading of the lumber drops is as follows: 

5 percent B and better @ (24 ( 1.20 

20 percent No. 1 common @ (18 3.00 

50 percent No. 2 common ^ (10 6.00 

25 percent No. 3 common ^ (7 1.75 



100 percent (11.50 

Here the average drops down perilously near cost. A 
day's shutdown in a week would make an actual loss, 
but unless the grades were known and watched the man- 
agement would not know it was losing money until the 
stock was shipped out and it then saw that the stock 

L^^Thls article was written in 1914 and based on con- 
ditions and prices prevailing at that time. — Editor.] 



averaged only cost or less. This illustration could be 
carried out indefinitely to show different situations that 
may arise, but the foregoing will suffice to show the im- 
portance of knowing what l^e stock costs put in the car 
and what the average price obtained ia going to be. 

If I know that my stock is costing me $11 loaded into 
cars, and 1 know the percentage of grades it is running 
then I can figure exactly what I wSl have to have per 
thousand for each grade to net me the average price of 
$15. If one grade is reduced 50 cents a thousand it re- 
duces the average in proportion. If the B and better 
had to be reduced 50 cents the average could be main- 
tained by securing 25 cents a thousand more for the Ko. 
2 common. If the average price of $15 could not be 
maintained on account of fall in market prices then two 
other courses are open still to maintain the $4 margin. 
One is reducing the cost, the other is raising the grade. 
Study the different departments and endeavor to secure 
a 50 -cent reduction. Using our illustration I would be- 
gin to work first on the logging and see if I could not 
cut that $4.75 down to $4.50. I would then study the 
saw bill and see if X could cut 25 to 5(X cents off of 
that. If the mininium of cost and the maximum of 
service, a very rare condition, had already been reached 
the desired end could be effected by running a half hour 
extra a day without extra pay. 

I have stated that $4 is small enough margin on whicb 
to figure a sawmill deal. Many concerns might think 
this is too much; others too little. As a rule where one 
can figure $4 in the final count he will not actually get 
more than $2, and the man who operated on a figured 
margin of only $2 would lose money if he had anv 
serious mishaps, and these must be counted on in aU 
deals. Another point in figuring margins is that in most 
all cases it is assumed that the deal is going to run 30^3 
days in the year and that there will be no bad luck. 
Sawmill men do not figure enough on what they will do 
in a shutdown. The result is they are never ready to 
shut down when the best judgment of the best men is 
to shut down. I would urge more thought devoted to 
this matter and in figuring margins; therefore it must 
be remembered that what is made in the running tine 
must also take care of the time that must be lost in 
inevitable shutdowns. The thinner the margin on which 
the mill is operating when it is going the sooner it will 
be eaten up by the expense that can not be cut off 
when the wheels are still. 

Figuring Averages as a Basis for Costa 

It must be remembered that in figuring averages the 
average for a day qr a week does not count for any- 
thing and may be very misleading and harmful rather 
than beneficial. It is only an accurate average covering 
a period of months or years that is worth anything as a 
basis for costs. The average man will claim this calls 
for too much detail and too complicated a system. * But 
if it is started right it will work in with the regular 
routine of the business and amply compensate for any 
little extra work on the part of the management or one 
or two of the employees. It should also be taken into 
account that the green measure and grade as the stock 
comes from the mill will depreciate 10 percent in grade 
and 5 to 8 percent in measure when it is shipped out 

] 
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FIG. 20. CUTTING LONG BOARD TO BEST ADVANT.\GE 
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This difference can, of course, be figured accurately if 
accurate tallies are kept of the green stock that goes on 
the yard or through the mill and of the dry stock 
shipped. The chief defects caused in diyring are stain, 
checks, and worms, the last mentioned at certain times 
during the year and in some climates. Considering these 
things it can readily be seen that the man who figures on 
a $2 margin takes a long chance of ever seeing his 
A f uctuation of more than 
$2 often occurs in the mar- 
ket, which, in addition to 
the other chances he is tak- 
ing, would soon wipe out the 
margin of the operator who 
was working on less than $4. 
This, of course, is a matter 
of judgment and depends 
upon the size of the deal, 
the value of the timber and 
manufactured product, and 

the money and ability behind the deal. It would appear 
that cheap woods like gum, hemlock and pine could be 
handled more closely than higher priced woods, such as 
poplar, white pine and oak. As a rule, however, the 
cheaper woods are subject to greater fluctuations, espe- 
cially when figured on proportionate values, and thus the 
margin of profit is the sooner wiped out. 

Cost of Cutting Gum Lumber 
Owing to the hicreasing production and use of gum 
and the lack of correct information and methods of han- 
dling I will devote some space in the succeeding chap- 
ters particularly to gum. I once heard a prominent 
southern millman make the ' statement that all the gum 
in the country would be sawed up and nobody would 
make a cent out of it. But that was before the in- 
ception of the Gum Lumber Manufacturers' Associa- 
tion and before the attention that it is now receiving 
was paid to the wood. 

Owing to the comparatively low prices of gum it is 
especially advised that cost figures be kept because this 
wood during the last few years has been subject to more 
fluctuations than any other that I know. 

Suppose, for example, we have a gum deal like the 
following : 

Value of stumpage '^'22 

Logging, stump to log deck 4.25 

Saw blli : 2.25 



f acturing price would soon bring the two figures together 
if they did not show an actual loss. I am putting the 
cost of the stock loaded into the car at $9.25. I have 
seen it loaded into cars, mill run, at a cost of $8, but 
that is exceptional. I believe a fair average would be 
$10. When the cost of gum in the car gets over an 
average of $10 the manufacturer should know something 
about selling it or he will find himself getting around a 




Stacking, carrying and loading 1.75 

Cost in car $9.25 

To secure a $4 average on this stock it would have to 
run something like the following, which looks like a 
reasonable estimate: 

5 percent 1 and 2 red gum, $2B $ 1.30 

20 percerit No. 1 common red gum, |1G 3.20 

5 percent sap gum box boards, $20 1.00 

20 percent 1 and 2 sap gum, $15 3.00 

25 percent No. 1 common sap gum, $11 2.75 

25 percent No. 2 and No. 3 common, $8 2.00 

100 percent ■ $13.25 

Now $13.25 looks like a low enough average, but it is 
higher tiian the average mill is getting for gum. More- 
over, except in certain sections, gum will not run 25 
percent and better No. 1 common and better red. It 
will run probably 10 to 15 percent and in some sections 
none at all, being all sap gum. A sap gum deal would 
run about as follows: 

5 percent box boards, 13-17, $20 $ 1.00 

20 percent 1 and 2 sap gum, $15 3.00 

40 percent No. 1 common sap, $11 4.40 

35 percent No. 2 and No. 3 common, $8 2.80 

100 percent $11.20 

In this second illustration it can readily be seen that 
there would be a margin of barely $2 and a slump in the 
market that would reduce the average selling price or 
a spell of bad weather that would increase t^e manu- 



FIG. 21. ANOTHER METHOD OF CUTTING BOARD TO BEST ADVANTAGE 

$10 average for his lumber. During the last year 
considerable gum was sold that did not average the 
manufacturer $10 a thousand. 

The best average price can be secured where the logs 
run more to red^ as it will be seen that the red commands 
the best price, and if logs can be secured that will 
produce 25 percent or more No. 1 common and better red 
then the average goes up. The Mississippi Delta gum 
produces the largest percentage of red. The gum of 
Alabama, Georgia and the Atlantic coast runs more to 
•sap, though the red produced while it is less in propor- 
tion is just the same in quality and color, and no one 
has ever said that the delta gum was any better except 
perhaps someone from tiie delta. In considering gum 
stumpage as an investment, whether it is red gum or sap 
gum is the main thing to consider. About the only 
way to tell the percentage of red it will run is to saw 
some of it. As a rule it takes a log 24 inches or over 
to produce a profitable percentage of ]:ed. If none of 
it can be cut then size is the best way to judge it. The 
large trees with the dark, deeply grooved bark will run 
to red gum, while the medium and smaller trees with 
smoother, lighter bark will run to sap. 

I present the illustrations of costs and percentages of 
grades not so mu^h for the purpose of giving informa- 
tion as to what the stock should cost in the car or the 
average price it should bring as to show how to arrive 
at what it does cost and does bring. If a man knows 
what it is costing and if he has the percentage of grades 
it is running he will know what he will have to have 
to make money, if he has decided what it takes to make 
it. His gum might cost him $11 in the car, in which 
case he should have an average of $14 to $16. Some 
firms get their average up to between $17 and $20, but 
they do it by having sufllcient stock to carry all grades 
and thicknesses on hand and by maintaining a selling 
force that gets the last dollar from the consuming trade. 

To raise the grade one must begin at the stump and 
see that No. 1 logs are sent to the mill, prepared in a 
No. 1 manner. Then spend some time with sawyer, 
edgerman and trimmerman to see that they turn, edge 
and trim the stock to the very best advantage for grade. 
Suppose the desired average or margin still could not 
be secured f Then the deal had better be shut down 
until conditions improve. 

It will be seen that to know what one is doing it is 
necessary to know, first, what the manufactured stock 
is costing, mill run, loaded into cars, and, second, the 
percentage of each grade. 

I would recommend that the sawyer, edgerman and 
trimmerman all be requirjed to know the grades of the 
different woods they saw. They need not be competent 
to make final shipments, but should know the grades at 
least in a general way. They should know that ones 
and twos are 6 inches and wider, 8 feet and longer, and 
the maximum defects that are admitted; that No. 1 
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common is 4 inehes and wider by 6 feet and longer, and 
should cnt two-^irds elear or better ; that No. 2 common 
IB 3 inches and wider and cuts 60 per cent or better clear 
or sound, as the case may be. Copies of the grading 
rules can readily be secured from the secretaries of the 
associations and a copy of the grading rules of the kinds 
of lumber being manufactured should certainly be in the 
hands of and be memorized by each of the aboye men- 
tioned employees as well as by the regular inspectors. 

A sawyer will come along and be touted and recom- 
mended as the best in the country when his chief qualifi- 
cations will be his ability to jerk the carriage back and 
forth in a hurry withuut striking the bumper or to turn 
the log with the nigger without stopping the carriage — 
mere mechanical operations perfected by long practice, 
I would rather teach my lumber inspector to handle these 
levers and then I would have a siiwyer. It is generally 
acknowledged that the sawyer is the most important man 
in the miU, but I think ttie edgerman is just about as 
important for he can make or lose a dollar a thousand 
on the average according as he is proficient or deficient. 
A competent edgerman will oflfset many of the blunders 
made by an incompetent sawyer, and on the other hand a 
poor edgerman will undo much of the good work of a 
competent sawyer. To obtain the best grade out of a log 
there should be thorough accord and understanding 
between these two men. They should not only know 
the grades but should discuss with each other and the 
trimmerman how to manipulate the log and the boards 
to set the best out of them, knowing that they ean make 
or lose tiieir day's wages on one log hj carelessness. 
Times innumerable inst«id of having the edserman rip 
out all of the defects it pays to let the board go to the 
trimmer and have a wider, shorter board than a narrow, 
long one. For example, in figure 20 this board is 16 
feet long by 13 inches wide. It contains all the sap 
admitted in the best grade and will not carry in addition 
the knot shown in l^e center. This knot is too near the 
middle to be ripped out and leave a clear 6-inch piece; 
moreover, the 6-ineh piece, if otherwise clear, would have 
too, much sap in it, so instead of having the edgerman 
handle this board let it go to the trimmerman and he 
can make one 6-foot No. 1 common and one 10-foot 
good board. If the knot were further down toward the 
middle he could make two ,8-f oot boards, one good and 
one No. 1 common or No. 2, as tiie case may be. It pays 
to cut 16-foot boards in two, either 8- or 10-foot lengths 
if one end of the board is one f;rade higher than the 
other, but tiie edgerman and trimmerman must know 
the grades in order to determine this. Also the logs 
must be running sufficiently long to admit of this re- 
duction to shorter lengths without running below the 
percentage of 14 and 16 re<}uired. 

In the edging and trimming of slab boards is where 
a knowledge of the grades is essential and where con- 
siderable judgment can be exercised, and where as a 
rule considerable waste is caused. Where the clear face 
tapers off into bark toward the little end it frequently 
pays to count on only half the length and make a wider, 
short board rather than a narrow, long one. Sometimes, 
as in figure 21, it will pay to run the board to the trim- 
merman, let him cut it in two and then return the 
small end for edging again. 

In this slab the edgerman should set the machine 
at about 8 inches so as to get an 8-inch board out of 
the wide end. The trimmerman will cut off a clear board 
8 feet long. The small end can be returned to the 
edgerman and he can then get a 3- or 4-inch clear strip, 
6 feet or longer, that will grade No. 1 or No. 2 com- 
mon, as the case may be. Suppose that in this way one 
board 8" x 8' and one board 4" x 6' were secured; 
they would total 7 board feet whereas if the edgerman 
set the machine 6 inches for one longer board and if 
the trimmerman cut off at 10 feet the board would con- 
tain 5 board feet, whereas if he could squeeze it up to 
12 feet long it would contain but 6 board feet, a g<tin 



of one or two board feet in this slab of the same grade 
of lumber. This is but one illustration of various 
problems that arise. A different situation is faced on 
every board. «If the men know the grades at a glance 
they can tell without the least hesitancy the best way 
in which to handle a board. It might appear in reading 
over this that it sounds all right on paper but the 
ordinary sawmill crew can not be taught to put it into 
practice. This is not the fact and it is where many 
operators fall down. The management figures more on 
the little time that might be lost in training the men 
than it does on the lasting and continual gain that 
would result from their training. Let the boards come 
gradually from the saw, and not two or three on top of 
each other and another pile before the first is disposed 
of. The edgerman can thus have a few seconds in 
which to judge his board and adjust his saws. He 
can make a sign to the trimmerman, if necessary, as to 
how he intends the board to be trimmed. In occasional 
stops let these men study boards to see if they have put 
them through the machines to best advantage. When 
the mill is shut down and there is shipping being done 
let these men — the sawyer, edgerman and trimmerman — 

?:o on the yard and watch the lumber being graded 
rom the pile. Let them do some of the work. Bear in 
mind that they can not know too much about a board. 

These men should also know comparative values of 
grades. For example, in oak where the difference in 
the price between No. 1 common and ones and twos is 
from $15 to $20 it pays to trim four feet off the end 
of a No. 1 common board if it can thus be raised to 
good. In pine or gum where the difference is from 
$4 to $8 it pays to cut off two feet oiUy. 

Time was when stumpage was cheaper and more ac- 
cessible that the sawmill man could afford to run his 
business without thought of waste; but that is in 
the past and the man who today runs a sawmiU to profit 
is the one who studies the closest utilization of his raw 
material; who knows what it is costing him to do busi- 
ness and knows before it is sold what he will ^et for 
his product I will admit that much that is written is 
theory and is hard to put into actual practice, but the 
fault I find with so many ^sawmill operators is that 
they simply pronounce it all theory and run on, getting 
only 50 percent efficiency out of their organization. 

All the recommendations I have made are put into 
actual practice by the mills that are being properly man- 
aged. The number of them is increasing. I recently 
visited one mill sawing hardwood where the edgerman 
had studied the hardwood rule. I do not mean here 
the rules in the book, but the actual measuring stick. 
He learned that in edging 16-foot lumber instead of 
making a board say, even 13 inches wide which would 
measure 17 board feet, by edging it a little fuller or up 
close to 13% inches wide it contiuns 18 board feet. This 
is not a theory. It is what I saw a man practicing. 
This same man has also on his yard a little gasoline 
engine with a rip and cut-off saw, making it convenient 
for the shipping crew to rework boards marked by the 
inspector for improvement in the grade. Muny times 
boards are not thus reworked because it is not convenient. 
This is not a large mill either as it produces and ships 
about one car of lumber a day. 

Wbicli End of the Log First? 

There has been considerable discussion in the lumber 
papers as to the proper end of the log to bring into the 
mill. I recommend the small end first first, last, and 
all the time. In case of a chain haul-up out of a pond 
the small end will certainly catch and pull up the best 
The sawyer can judge a whole lot. better what he can 
get out of a log from the small end than he can the 
butt. In case of split or hollow butts the deck man can 
signal the sawyer, calling his attention to the imper- 
fection. The slab tripper can handle better slabs com- 
ing to him small end first, and certainly the edgerman 
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can gage his slab boards better small end ahead. Tbe 
argaments put up in favor of butt end first are that 
the log mizht be gritt; and that the saw does not have 
to scrape down a grlttj face, thus taking the edge off 
the teeth before going into the wood; that where band 
saws aie used the offset may not work immediately and 
a sliver on the log will jerk off the saw on a qnick re- 
turn; that the timber opens better butt end Srst. I 
think the advantages of the small end first oflfset these 
ap^ent disadvantages. In running a river mill with 
vrnicb I was once connected the men preferred to biing 
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20 inches or better, I recommend the following meUiod 
aa shown in figures £2, 23 and £4. 

I stated that this method is best adapted to logs 
of 20 inches and over. For small logs it makes the 
lumber too narrow. It necessitates the edgerman edg. 
ing at least one edge of every board, but it baa the 
advantage of throwing the sap all on one edge except 
in the &Bt cut, and the boards shown in figures 23 and 
24 will not be subject to cupping as much aa those made 
from flgure 22, on account of reaching only half wsy 
across ue log. The boards marked with a cross will be 



. 22— FlSaT CDT FIG, S3 — BBCOND CUT FIG 24— THIEtD CCT 



up the butt end first, especially if the log was hollow, 
because catfish went up into the hollows to rest or 
hide or for some purpose, and daring a season tiie men 
caught several weighing 7S to 100 pounds each. If the 
small end had come lust the fish would have dropped 
out Hence a hundred pounds of fish paid to bring up 
the butt end firsL 

For the average dehl, unless there are some special or 
exceptional conditjons, I think the best reaolta can be 
obtained in the long run bj bringing the small end 
into the mill fireb 

To get the grade out of the log the sawyer must 
first turn it right. Here again liaate stands in the 
way of quality. It takes a l^lf minute or so to Judge 
a log, and as it opens up it should be considered care- 



quartered. The figures shown assume the heart to be 
edged off and thrown away. For boxing the ' heart 
handle B8 in figure 22. In the second cut stop with the 
board marked A and turn down for the third cut the 
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FIG. 29 AND FIG. 26 

fully by the sawyer to be turned to best advantage. 
Unless the sawyer knows the grade, however, be might 
just as well hurry it through so as to try to make up in 
quantity what he lacks in qnality. 

I will show some general methods of turning lo^s 
but it must be remembered that in this as welt as in 
so many other conditions of lumbering a fixed rule can 
not be laid down, and that is why it is essential that 
-the men know the grades and they will then know when 
to depart from the general mle and when to adhere 
ta it. 

A good rale for the sawyer to follow ia to turn the 
log every time he sees a better face than Vat one on 
which he ia Bawing. 

In plain sawing oak logs of good average sise, lay 



according to the square desired. This cant should then 
be handled as in flgare 2& for plain sawing or the square 
could be cut ofi! and the remainder quartered aa in 
figure 26. 

Quarter-sawing means to saw parallel with the medul- 
lary rays, which are rays radiating from the Jieart of 
the log outward. The term quarter -sawing comes from 
the fact that to saw parallel with these rays through 
the greater part of the log it is necessary practically to 
quarter the log bv splitting it in half and then again 
rolitting these halves. Any line sawn directly toward 
t£e center will produce the quartered effect, but it will 
be noted that to saw linea towards the center it u 
necessary to split the log up into quarters and to turn 
these quarters on their backs. By this method of saw- 
ing, certain woods, especially oak and sycamore, show 
a very beautiful figure. The more nearly the lines can 
be sawn directly toward the heart the more perfect 
will be the quarter-sawing. Thus in figure 26 the middle 
board or the one reaching directly into the center of 
the loe is a perfectly quartered board. Oak is more 
generaUy quartered than any other wood because of 
the figure it shows, but many other woods are quartered 
or rift sawn (a synonymous term) because a quartered 
board will stay straighter and hold its shape under 
tests that a plain sawn board will not stand. In ordi- 
nary hardwoods for plain sawing a sixteenth full is 
necessary for the lumber to dry out a plump inch; in 
thicker stock an eighth. In quarter-sawing the boards 
should be sawn 1^ full for inch stock, ft-inch on S 
and 6/4, and ^-tneh on 2-inch stock. Quartered lum- 
ber shrinks In thickness more than plain. Plain shrinks 
more in width than quartered. 

Methods of quarter- sawing oak and sawing edge grain 
or rift flooring have been discussed in the America.^ 
LuMBZBiuM and I will now show these methods with 
iUnstrationB as they have previously appeared, which 
are deserving of the closest study. The article men- 
tioned is as follows; 
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a log and etc raw cuts on tb« upper biK 
ui [HE inigcr uKure Bbaw tbe relatiou of tbe circular annua' 
rluea to tbe bourda produced b; tbls mcttaod. Tbe board "O' 
18 irulj quarter-aawed. Those neit to It, up to "B," ari 
practically quBrlcr-sawed st tbe outer edges, but bave i 
section wbidi l!> truly flat-Bawed la tbe cenfet oC tbe board 
and thla proporUoD at Ibe flat to qnartered or partlf quar 
tered stock Increases In the boarda toward the outward -*- 
"b." The lines "ab" and "cd" aboir bov tbe log Is ua 



oMj 




!S 28, £9 and 3 



§r figures 28, .. 

boiea and "B" and "O" [ro. 
ulBled, as In figure 29, Wbll 
handled aa in dgure 30. 
FlEuroa 31 and 32 relate t 

Ing trom yellow oc norwaj ,. — , 

this Inquirer, bat are reproduced because ol tbelr Interest ._ 
others. In figure 31 the log la Brst approilmately squared. 



the poriTon "A" of tbe log la 

the sawing ot edge-grain fioor- 
— --•• • -if Interea' — 



and cuts 1 






are tbea □: 
I Indicated; 



The 



. — . . t way of bandllog tbe log after being squared, tbe 
beart being boied and used tor dimension, while tbe two 
pieces * by 12 and tbe two pieces * toy 4 are aawD Into Hoor- 
iDg Btrlpa. 

Tlgnres 33 and 34 show the same metbod of qaarter-aaw- 
Ingoa li Indicated In figure 2T> tbe quartered log t»elng turned 
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PIG. 28— OPENING THE LOG, THE HEAET BOXED 

apilt iDto quartera for gnarter-sawlLg, each quarter tbea 
tielDg turned ou Its back and sawed, as la "a.'' This pro- 
duces truly quarter-sawed stock at tbe center of tbe wedge 
aud makes a autficlentiy close approxlmatloa (or most pur- 
poses, except at tbe extreme earners. 

A metbod of quarter-sawing wblcb prodacea a larger prcn 



FIG. 20— SAWING B AND C, FIG. 28 




30— SAWING SECTION A FROM FIG. 28 



ou Its back 



ad sawed through v 
are Intended Co lUu 
esultlng boards If tb 



only half as many medullary 
parentbetlcally. that an oak -- 
tlou does not vary much In 
been Its growth environmenl 
the medullary rays Is pretty 



;, as in figure 84. has 
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tells. altbooEti It Is possible tbat a larger proportloD maj be narrower wedge all the boarda apjDroilmate more cloiel; t 

of the small and Inconspicuous varlet; and^a smaller propor- true qaarter-sawlDg, Yet It shoula be remembered tbat a 

tloD ol the broad thick ravs nhlcb are most promlaent In some point In the process the Increase In labor and waat 

Quartered figure. Where a number nt diHerent kinds hotanl- overbalances the gain In gualltr. 

— ■-- '— ' -"'- --"■' " "- "-'-■— "" '""■■ Bg ■ 



I "wblte oat' or On October 30, 1809, 1 



all* are commercially lumped together as '^bite oak' or On October 

red oak."' tbere maj be conalderaljTe variation In tbe number illustrate the _ ^ ...^ „__„ 

of medullary rays. Company, Illon. N. Y.. Bgure 38 ot course representing plain- 
Figures 33 and 34 were puhliabed and commented apoD aanlng. A little stody oC flgare 3S will show that the log. 
May 30, 1908, as eraphsslilng the need ot careful aelecUon o( la effect, Is divided Into 12 wedge-sbaped sections, each of 



tB wedge faces. As 

^"/tgr[s'«^Sro'^'°/o.?r^'^S8 lt^^.^',fS\T. ?.%'^e «?^'*'wc^^'-''n'3''^;4,'.tel'cb"'S^''^.'^lfer'^Ftb"'fts'Tel^^? 

■sand In substance stated that Itt^rooorw '',"*■ '"»*'""='> as the Mengel melbod divides the log Iota 

urf34 had beS Sl^i"^o w^g« or%^b°^elghlh'*lSSt»^ ?/n^*„"??^..'>.'"V'"'. *" ?'^- ■""°,» f'"" ^"'^f ^^^ >?*"= 

enjuarler and each ot these wedcea had been sawn Into dMs dlniram BB quarlering wore closely than 

e quartering method. This. o( course. Is bScbsTln the f,^^^^^ unJouMcl'ly Vch Ztf^% Vhe''!'og"'lT'proK?e»lve?y' 
canted or lilted upon the block In the methoJ ot sawing 
Dgured by this diagram. 
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CHAPTER V 



YABD AND PIZJNa 



Yard 



Men do what they are in the habit of doing. If the 
men are taught ai^d get in the habit of doing things 
right the things thej do are always done rights whereas 
if they are permitted to get into the careless habit of 
thinking ''that is good enough" anything is good 
enough and the work is slighted. It depends in the 
last analysis on the management. If the management 
passes carelessness without reprimand it can not expect 
efficiency. But the management does what it is in the 
habit of doing the same as the laborer. An incompe- 
tent manager continues incompetent and a carelebs crew 
continue careless until some force outside themselves 
either sets them to thinking or by some authority they 
respect works them out of the rut. The manager who 
does not know can not tell whether the men know or 
not, and frequently men insist to the manager that 
they know what they are doing, and he thinks they are 
doing right When they are not. Many managers do not 
give the yard and piling the attention they deserve. 
They think if they can get the lumber through the mill 
anybody can put it on sticks. The result is that con- 
siderable good lumber is ruined by poor sticking on poor 
pile bottoms. It should be the policy of the manage- 
ment to see that the stock is so handled that when a, 
good board comes away from the trimmer it wHl remaii^ 
a good, board until it is put into the car. 

In laying off the yard the first thing that should be 
considered is how much lumber will have to be stacked. 
If we are running a hardwood mill cutting 15,000 feet 
a day we will have to carry at least four months' run 
or 100 days' cut on sticks, making 1,600,000 feeti 
Then if the shipping did not keep pace with the pro- 
duction the stocks would continue to increase and more 
yard room would be needed. I would suggest lining off 
the yard so as to have room to carry at least sii 
months' cut on sticks. By planning for this in the 
beginning the chance is avoided of having to make 
some sort of a shift for more piling room when it is not 
convenient and when it may not conform to the general 
plan of the yard already established, thus requiring 
more handling and expense. 

Next thing to observe is the prevailing winds. 
Arrange the piles so the prevaling winds will nit them 
sidewise instead of on the ends. Lumber in the yard 
will dry more quickly on a windy day than it will on a 



hot day when there is no wind, but for the wind to do 
any good it must go through the pile and if it hits 
the pile on the ends it cannot sto through it. The yard 
should also be high and drv for even then it is hard 
enough to combat stain. If the yard is in a low, flat 
place, at certain seasons of the year the lumber will 
not only stain but the middle of the piles will not 
dry, remaining soggy and heavy. 

Tramways should not be built for a hardwood opera- 
tion. They are all right for pine, especially where the 
No. I common and better i» all put through the kilns 
and only the excess No. 2 common and din^nsion stock 
are nm to the yard to be air dried. The argument 
for the buildine of trams is that stacks can be run 
higher and lumber can be stacked down from a tram- 
way much more rapidly than it can be, stacked up from 
the ground. On the other hand, tramways are expensive 
as a first cost and after a few years expensive to main- 
tain. The lumber wUl stain from the tramway to the 
ground, and it is a question whether tramways are a 
paying investment at all. For certain deals and under 
certain conditions they are, of course, but this has to 
be determined by the conditions. 

In considering yards and piling, unless other^rise 
specified, I am writing of the average mill where lumber 
is air dried and shipped from the yard without being 
run through the planing mill. A convenient form of 
yard of this kind is illustrated in figure 46. 

If the ground space is available this form of yard 
can be extended to cover any required space. This 
arrangement is for a track system, over which trucks 
carrying 500 feet of green lumber or 1,000 feet of dry 
may be run by two men. The initial cost of this form 
of yard is not so great as that for building tramways 
covering the same space, and the loading will b« 
cheaper. Or the same general plan can be used for 
hauling on dollies with a horse and without track. I 
think the track is the most economical in the long run 
because it will cost more to maintain the road bc^ for 
driving than it will to maintain the track. Moreover 
four men will load as much lumber by this system as 
four men with a horse and driver by the road system. 
The following specifications should be observed: 

The distance from track to track should be at least 
44 feet, which will give 4 feet from track to face oi 
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PIG. 46— A CONVENIENT FORM OP YARD 
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pile, 16 feet for the form and 4 feet between forms 
at the rear. Piles should be 3, preferably 4, feet apart. 
This can be determined according to &e yard space 
available. The forms should be built in a straight line 
all through the yard, giving the air an opportimity to 
pass through each way. 

Forms £oilld be built 12, 14 and 16 feet long» or 
they may be built all 16 feet witl^ a cross sill at the 
12- and 14-foot line for 12- and 14-foot stock. Pile 
bottoms should be given particular attention as they 
should not only be solid but the foundations should be 
so substantial that when the weight is on them they 
will not settle out of shape. Building forms with con- 
crete foundations are recommended, but they are expen- 
sive for the smaller operator. The top of the form 
should be from 18 inches to 2 feet off the ground in 
the front. It should have a pitch of at least 1 inch 
to the lineal foot. A greater pitch is recommended by 
some authorities but any greater pitch makes rather a 
steep pile on which to work. A pitch of 1 inch will 
make a 16-foot form 16 inches lower at the rear than 
the front. Piles may be 6, 7 or 8 feet wide, the wider 
the pile the more open the lumber should be stacked. 
One good method of building bottoms is to take small 
trees, 8 to 12 inches in diameter, and cut them into 
blocks, bevelling one end to the desired pitch as illus- 
trated in figure 47. 



case may be. By having the machines convenient on the 
yard for no other purpose but improvement in grade, they 
will be' used for that purpose. The size of the shed 
should,, of course, be in proportion to the stock handled. 

Piling 

Men have to be trained properly to pile lumber just 
as they have to be trained to do anything else right. 
Certain fixed rules should belaid down as to piling be- 
cause in this department afixed rule can be obseiwed 
tnd there is no need for themen to use judgment as to 
the proper way to place the board in the pile, there 
being only one proper way. The best results can be had 
in stacking by separating the lengths and stacking each 
length separately but as it requires a good deal of 
stodc and a good deal of space to stack each length of 
each grade separately, tens and twelves may be stacked 
together and fourteens and sizteens together. Any 
eighteens Uiat turn up may be stacked with the sixteens, 
leaving the back ends stick out, though it is not desira- 
ble to have any ends sticking out two feet beyond a 
stick. A stick should be right on each end of a pile, 
and at uniform distances, 2 to 4 feet as the case may be, 
through the pile. Sticks should be directly over each 
, other, extending toward the front % to ^ inch with 
each succeeding layer. In stacking different lengths in 




FIG. 47— METHOD OF BUILDING BOTTOMS 



For a 16-foot form this would require three blocks 
18 inches high, three 14 inches, three 10 inches and 
three 6 inches. The back end could be a 2x4 laid right 
on the ground. Then three pieces of 4x4x16 and seven 
pieces of 2x4 across the top to rest under the stickers 
would complete the form. This would make the top of 
the form 24 inches from the ground in the front and 
8 inches in the rear, giving the desired pitch of 16 
inches for 16 feet. 

A shed on the yard is recommended containing stalls 
in which to place "outs'' when shipping instead of 
uncovering piles and restacking them on the yard. Too 
many inspectors permit their outs to lie thinking they 
will pick them up in a day or two when they are load- 
ing a car of that kind of stock. They do not get to 
them and this soon results in a cluttered-up yard. It 
is best to have a shed and either have several men 
whose business it is properly to separate and pile the 
outs in the shed or have the inspector clean up and 
replace his outs before starting on the next car. 

In one end of this shed I would recommend a rip- and 
cut-oflP saw. Let the inspector mark boards for improve- 
ment in grade, putting the marked side up on the 
trucks. These can be taken off the truck at the car 
and worked up when the loading crew has time. Where 
steam or electric power is not convenient, these ma- 
chines -can be run by a gasoline engine. These two 
machines will constitute the best money savers a man 
ever put .on his operation because, as previously 
observed, inspectors will not mark boards to improve 
the grade unless it is convenient to have them worked 
and the rules will not permit them to be measured 
inside of marks without being cut or ripped, as the 



the same pile sticks may be arranged so they will come 
at the end of each board as shown in figure 48. 
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FIG. 48— STACKING DIFFERENT LENGTHS 
TOGETHEE. PILE 6x16 FEET 

This shows 12-, 14- and 16-foot boards in the same 
layer with a stick at the end of each board. The six- 
teens should be saved for the outside. The eighteens 
could extend out two feet. The tens could be placed 
on sticks 2 to 5 or 3 to 6. Two eights could be handled 
together 'as one sixteen. This method permits the stack- 
ing of eights to eighteens in same pile with sticks at all 
ends except one end of the eighteens. 

It is conceded by the best authorities that the best stick 
is one inch square. Then it will always have to lie the 
flat way. I think, however, a 1x2 for the front sticker 
is advisable as it gives a better opportunity to carry 
the pile forward. At any rate sticks should be of a 
uniform thickness. They should be dry when used and 
should be free from bark. Making sticks from edging 
strips with the bark on is bad practice and causes 
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damage on the jard. Sawing B and better into strips 
iTOuld be len ezpenBiTe in tne lone run tlian to make 
them out ot barK edgine^ Any Eind of wood it oil 
right for sticks for eta^ng any kind provided it is 
d^ wood. No lumber should be stacked on green 
•ticks. Boards should be 4 t« 6 inches apart in the 
layers. It iB better to leave more space in a layer than 
to tr^ to pat in another board. Economizing space by 
Stacking lumber elosety is not economy. Bave space by 
going up in the air, because the higher the pile goes the 
better it will dry. 

Lumber should be stacked so thst the front of the 
pile runs forward an inch and a half or two inches 



Fia. 49— SHOWING 8IDB OF PILB 
to the foot, and a properly finished pile will look from 
the side like figure 49. 

Corering on a pile should not be air or water tight 
as it is the sun that does damage to lumber and not the 
run. Covering boards should be two feet longer than 
the pile, if possible, and should be placed about 3 inches 
apart, leaving about the same spaces as iu the layer 
below. The object of covering is simply to keep the 
top layers from curling up and season ;checking. 
FreTentlon of Stain 

As the method of stacking causes or prevents stain 
I will take up here the prevention of stain, dealing in 
particular with gum. If gum logs are sawn from the 
stump during October to April mcluaive, and sent at 
once t4) the mill and put on sticks aa in figure Gl the 
tap will not atain and does not bave to be put through 
any process whatsoever. It is impossible, however, to 



arrange to saw the stock only at that time because those 
months in which it is beet to saw are the worst for 
logging. But at any time it la recommended that the 
logs be nm promptly through the mill and the lumber 
-— - ^-•~ "'Ser* it Is ImpoMible to run the logs 
It once, it doe* not hnrt to place 
to leave the tops on the trees until 
wilt. Then when sawn into log lengths 
the ends of the logs should be creoeoted or loraeed. 

Bereral manufacturers are successfully combating 
stain in sap |pm by putting the lumber first through a 
steam box, which cau be cheaply fixed up bj' making a box 
large enough to hold one kiln truck and then running the 
exhauat pipe from the engine into the box. The lumber 
can be left in the steam box from one to several hours, 
aa convenient, and can then be run to the yard oi 
throngh the kiln as desired. One inch or thinner gum 
can be auccessfuUy kiln dried but I do not recommend 
kiln drying thicker stock. 

The Kraetaer Company, of Chicago, has patented a 
preparator for the scientific steaming of gum and all 
other woods as well, claiming that alt woods are bene- 
fited by the steaming process. This company's method 
is all right if it can be afforded, for it eosta from |7,000 
to «9,000 and it is recommended for cuts of 10,000,000 
or more a year. The company also discovered that to 
give the lumber some pitdi in the preparator it was 
necessary to pitch the foundations on the trucks side- 
wise instead of lengthwise, and with its permission this 
method iUustrated from a page in the company's ca.ta- 
logue ia shown, and also the proper method of sticking. 
This metiiod has ibe advantage of causing the water 
to run directly off of each layer after a rain, and it 
can not be held by the stickers as in other piles. The 
dirt and sawdust do not accumulate at the angle of 
the Btickera (Bee figure SO.) 

Host stain is caused by eloaa pUing or by lumber not 
going immediately on sticks. If sap gum or any other 
wood that is subject tfl stain is aawn the same day the 
tree is felled and is put on sticks that same day and 
stack in the following manner on an open yard the stain 
will be a negligible quantity. The loss in grade on 
account of atain wiB certainly be less than the coat of 
any anti-ataln process. Aa sound stain that will surface 
defect In any grade of sap gum the difference 



a money value aa far as inspection g 



s not so great 
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YARD AND PILING— POWER STACKING 



between atained and bright latnber, but tiie appeaiance 
of bright lumber u so much more deBirHble and a num- 
ber of flimi, eepeciallf eiporten, will not accept badlj 
etaiued atock. 
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Middletown, N. T. The roacbine can be UBed, of course, 
for taking down as well aa for stacking. The method of 
operation is shown in the aceompanying illuatration. 
(See figure 53.) 

Some general obeervatioaa on stackiiig are as follows: 

Lumber should be put on etlcka, whether on the kiln 
trucks 01 on the jard, immediately after sawing. When 
the yard crew gets behind with the stacklne it ia 
better to shut the milt down until the crew catcnes up. 

Lumber to dry properly, needs space and air. If 
short of yard space do not crowd the piles together 
or crowd the layers. Where you have been atacking 
seventy courses run them up to oinety. The piles can 
not go too high up in the air. To dry str^ght, lumber 
must be itaeied straight,- to prevent st^n it nut be 
stacked in the open. 

It ia beat not to aaw thick atoek, especially oak and 
gum, in the summer time, aa it will season check no 
matter how it is stacked. 

See that a stick is on the end of ever^ board and 
keep the sticks over each other, running forward 
parall^^ with the front of the pile. 

Lumber is not stacked right until the same grade 
that comes from the mill goes into the car, excepting 
the natural degrading caused in drying. The percent- 
age of degrading beyond this, which is 3 to 10 percent. 



FIQ 61— PILING TO PRHVBNT STAIN 



JL. 



Figure 51 shows the front of the pile. It will be 
noticed that the beards are arranged in tiers with a 
floe from top to bottom between each tier. The cover- 
ing is placed on in the same way, leaving these flues 
open. Sap gum i^ed in this waj* on dry sticks, other 
conditions being favorable, will dry sufficiently bright 
to be sold for brigbt stock and sufBciently straight to 
fluit the moat exacting taste. If the box boards 13 
to 17 incbu are separated they can be atacked in 
the same way, tlu'ee tiers in a layer, thirteens on one 
edge, fourteens and fifteens in the middle and aizteens 
~ — and eeventeena on Um 

other edge. The enemy 
of stain U air, especially 
air in circulation, and the 
way to overcome stain is 
to give the lumber plenty 
of air space by separat- 
ing the piles and then by 
separating the lumber in 
the [tiles. A food rule 
for ail drying lumber is 
to keep it on sticks a 
month for each quarter 
of an inch in thickness. 
Handling stickers is a 
serious problem on many 
yards. They are thrown 
about In various ways and 
then have to be gathered 
up again. A rack be- 
tween the pilee is recom- 
mended similar to that shown in figure S2. This ia 
JTiet one end section from which the prindple can be seen. 
Fcr 6-foot stickers the rack should be not over five feet 
long. These racks can be placed in every other niace 
between pUea and much timje will be saved in atacking 
if not in taking down piles. 

An Antomatlc Lomber 8tack«r 
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•FIQ. 62— STICKER RACK 



FIG. 63— POWER STACEING UACHINB 

determines the percentage of deficiency in stacking and 
handling through the yard. 

If the men are taught to put the piles up right they 
will vie with each other in seeing which one can put 
up the most perfect pUe. 

A prize of a dollar or two a month to the man 
who put up the most perfect pile daring the month 
would be a good investment. 



CHAPTER VI 



SELUNG THE OTTTPTTT 



The ope)'ation is not complete until the lumber is 
sold and shipped and the account collected. More has 
been written about salesmanship than any other de- 
partment of the business. Salesmanship is a science 
by itself and it is not my purpose to enter into any 
lengthy discussion of it but 1 have come into con- 
tact with 80 'many of the smaller operators through- 
out the country, especially in the South, that did not 
know the first principles about selling their lumber 
that I am sure some plain talk would be beneficial 
to them if it were possible to get them to read it. 
If they would only read it I feel sure at least a per- 
centage would be sufficiently impressed to act upon 
some of the suggestions, in part at least. 

Properly to sell lumber some idea should be had as 
to its uses. A* man who never goes anywhere, who 
feels that he is so busy and the demands upon him 
are so great that he must stay right on the job and 
attend to the manufacture and details of his business, 
ought not to try to sell his output. The man who 
sells the stock should know the people to whom he 
is selling and the class of work they are doing. 
Where a mill is selling to the wholesale trade only 
it should know something of the character of the trade 
the wholesaler works and if wholesalers in placing 
orders with mills would tell the latter just what the 
stock is being used for it would many times help in 
the intelligent filling of an order, where the mill work- 
ing in the dark gets into trouble. 

It should first be determined whether the output is 
to be sold to the consuming trade or to the 'wholesale 
trade. As a rule the smiUl millman or the pine or 
cypress mill sawing only a limited quantity of hard- 
wood, and that a miscellaneous collection, can not 
get to the consumer with it. The consumer wants 
straight carloads of lumber of a eettain grade, wants 
it thoroughly dry, well manufactured stock, and wants 
it when he wants it and the grade he wants. The 
manufacturer who does not grade his lumber can not 
give it to him, hence he must sell his stock either 
to a wholesaler or to a yard. It is only the mill that 
separates its grades and is able to ship straight car- 
load lots of one grade of lumber or mixed thicknesses of 
the same grade, in other words, specified quantities of 
grade and thickness and then carry the accounts, that is 
able to work the consuming trade, successfully. If this 
cannot be done then the consumer can not be reached. 
If it can be done it is well to learn the needs of a few 
good factories, say a furniture factory or two, a box 
factory or two, a few good planing mills, and one or two 
good wholesale yards, to take care of miscellaneous stock 
and then manufacture the stock that these customers desire 
so they can count on getting a certain quantity from your 
mill and you can count on them taking it. Give the grade 
in dry, well manufactured lumber, of good average widths, 
and lengths, and no one can take your trade awav. A 
properly filled order is a far better solicitor for future 
business than all the scientific salesmanship ever written 
about in the magazines or taught in the schools. Good 
lumber sells itself after the sample is delivered. It is the 
sorry lumber and the low grade that always keep one in 
hot water. If some of the mill men could be induced to 
travel more, go thru the factories and be shown the uses 
to which the lumber is put, and the finished products that 
are made from it, they could better realize why the con- 
sumer has to be particular about the class of stock he 
receives and why his kick is often justified when the 
shipper accuses him of being a robber. 



Go into a church and look at the pews or into a bank 
or barber shop and study the finish, and then answer 
frankly if the interior finish man could put up that kind 
of work out of the stock you had shipped him. Look at 
your piano or* dining room table and see how much waste 
each of these manufacturers had before they secured clear 
lumber like that out of your shipments. It, is true, of 
course, that some manufacturers are robbers. They are 
too exacting and expect more of a mill than can be fur- 
nished, but they are the exception. The majority of the 
consuming trade takes a whole lot of lumber it knows is 
wrong rather than to make a kick about it, and when the 
millman clamors that he is being robbed it simply signifies 
in most cases that he has not put up the grade. The same 
waste and carelessness which have characterized all of his 
previous operations follow in his shipments and what he 
does not lose in wasteful manufacture he loses in kicks 
and bad accounts and has himself alone to blame. 

The pine man who produces a little hardwood and the 
small operator who does not have sufficient stock to sepa- 
rate his grades and ship as desired by the consumer must 
sell his stock to the wholesale and yard trade, and he 
must meet the following conditions: 

The yard man has to have properly manufactured lum- 
ber, good widths, lengths, thicknesses etc. and a high grade 
that he can rehandle thru his yard and separate into 
specialties for certain trade that he has developed. He 
therefore demands from the millman the very best and 
has to be technical and hold the millman up to the line, 
in order to' come out whole himself. 

The wholesaler who ships direct from the mill to the 
factory has been to the factory and knows what it wants. 
He has told it he will ship it what it wants. He therefore 
has to be as particular as the yard man about what he 
gets because he wants to keep his trade and wants to 
avoid kicks, so that whether his man goes to the mill to 
take up the stock or whether it ijB shipped and guarajiteed 
he must have a good grade or his profit is consumed in the 
trouble he has over the car and the loss of trade. 

The Burden Bests Upon the Millman 

It can be seen therefore that whether the sale is made 
to the consumer, the yard, or the wholesaler, the ultimate 
destination is the consumer and if the yard man and the 
wholesaler give him the grade in order to keep his busi- 
ness the mill must give the same grade either to him or to 
them. Thus the man who produces any lumber, whether o 
small or a large quantity, ought to know the grade of it 
or have some* one about the place who does know the 
grade of it, not merely think they know, and" he would then 
know what is expected of him. Any wholesaler and any 
yard man would rather buy lumber from firms who kno'w 
the grades and are willing to deliver them than from firms 
who do not, because they do not Tike to have continually 
to b© correcting invoices and making deductions and have 
the millmen tMnk they are being robbed when they are 
not. T.he burden of the whole matter therefore rests upon 
the millman. Before he can be a salesman he should 
know what he is selling. Many millmen figure they have 
a block, say, of 100,000 feet of 4/4 poplar. Thej; think 
it should average them $21. They can not get anybody 
to buy it log run at $21, so it is finally sold on grade at 
prices the wholesaler knows are really a little too hi^h 
, but which he has to accept because he needs the stock. 
He orders it shipped and gives the^ millman a straight 
National grade on it, or whatever grade is agreed upon. 
The stock averages $16 and ships out about 90,000 feet. 
The millman may not say much but He privately Ihinks he- 
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has been robbed a little if not a whole lot. My contention 
is that if he knew what he was doing he would not have to 
' think that. The wholesaler would much prefer to buy the 
lumber from a mill that was able to ship it and guarantee 
it, and then both would know that they had received a 
square deal. 

To sell his lumber right, therefore, if he has not enough 
to ship out in straight carload lots, the millman should 
work the wholesale and yard trade but should understand 
that they have' to have good lumber in order to do busi- 
ness and that he, the millman, should first produce good 
lumber; second, know his grades and what they are worth; 
third, get the price and give the grade. There is a differ- 
once of $3 to $5 a thousand in the grade of 4/4 No. 1 
common oak shipped by Mr. Brown and that shipped by, 
Mr. Smith. Mr. Smith gets more for his lumber not be- 
cause he is a better salesman than Mr. Brown but be- 
cause he is a better inspector and millman. He holds his 
lumber until it is dry. If the order calls for 15,000 feet, 
one-half or better and 14 and 16 feet long, he loads it 
that way and gives his customer just a little better grade 
than he is loking for. The result is the customer sends 
him another order at the same price. Two-thirds the 
salesmanship in selling lumber consists of putting up the 
^rade. The best salesman can not sell the output of a 
mill that does not ship the grade. No salesman at all is 
required to sell the output of the mill that pleases the 
customer consistently. 

Selling the output to a wholesaler by contract for an 
advance is all right where necessity requires it but as a 
rule there is no money made in that kind of a deal. It 
would work all right if business Vas always good but two- 
thirds of the time it is not good. The wholesaler has to 
buv the lumber low in cases of this kind to take care of 
market fluctuations ; to take care of his credit risks, kicks 
etc., interest on his advances and insurance on the stock, 
lie can make only about three-quarters the money value 
ill advances so as to leave sufficient margin to take care 
at depreciation in grade and shrinkage in measure. Thus 
the millman who depends entirely upon this advance to 
run his plant finds it hard to meet all his payments. He 
runs behind and goes after the wholesaler for more money 
and they finally fall out. The only successful advance 
rleals are where the mills have some capital, but not all 
they want, to carry the stock they should, and they there- 
fore sell their output or a certain quantity to a wholesaler, 
receiving a 50 or 75 percent advance, and having sufficient 
capital or standing easily to finance themselves with this 
i,.s si stance. But I have seen .many small mUlmen build 
L mill and finish jowing for about half of it, having 
JO cured their timber the same way. They then make a 
•on tract with a wholesaler, selling him their output at 
tarvation prices for monthly advances and hope out of 
hese advances to meet their pay-rolls, their payments on 
rtill and timber, and to make a little besides. They simply 
an not do it. The wholesaler should know they can not 
[q it; and not make contracts which his best judgment tells 



him can not be met. If a list of these wholesale contracts 
were compiled covering the last five years I believe 90 per- 
cent of them would be shown up as having been unsatis- 
factory and unsuccessful. Hence, selling lumber by this 
method is not profitable for the mill and has frequently 
proved a disastrous one for the wholesaler. 

The legitimate wholesaler is the best customer and the 
logical one for the small millman for several reasons. 
The most important is that the millman wants his money 
right away. The wholesaler will pay him at once and the 
consumer or yard man will not pay him until he gets the 
stock, and will then sometimes take his own sweet time 
about it. A number of mills want the matter of inspec- 
tion settled at the mill. The wholesaler will arrange to 
settle it there and in other ways to accommodate the mill- 
man in a manner that the consumer or yard man will not. 
These things ma,de the wholesaler in the lumber business a 
necessity and the talk about eliminating him is nothing 
but talk. The consumer and manufacturer like to get 
together and it is well for them to do so. Many of them 
do, but for the reasons stated a large proportion can not 
get together because of the way each conducts his busi- 
ness, and neither will change for the accommodation of 
the other. The wholesaler makes it his business to accom- 
modate them both and thus finds his place in the scheme 
of things. 

The wholesaler is generally the best credit risk for the 
millman. Many millmen are careless about their credits 
and in their anxiety to keep their stock moving they will 
take orders on which they know the credit is risky. Many 
of them do not use rating books at all, selling simply on 
the strength of their acquaintance with their buyers. 
Much of this risk is obviated in selling the wholesale trade 
by requiring the cash from it, thus eSminating the credit 
risk. 

The way to make real money out of the sawmill business 
is to run the mill along scientific lines. Grade thfe lumber. 
Carry it until it is thoroly dry. Put up high grades and 
get the best market prices, selling either to the wholesaler 
or to the factory, but be fastidious about the character 
and number of your customers. Some observations on 
selling are the following: 

Two-thirds of salesmanship is in putting up the grade. 

Sell only rated trade. You will have trouble enough 
when selling the good ones. It is courting failure to take 
flyers on the others. 

Fill ordees like they read and ship them at the time 
requested. 

When your old customers hold up shipments in time of 
depression do not go out seeking new trade, because it is 
risky to sell a man in depressed times that would not give 
you an order when they were good. 

Make the goods sell the goods. 

Do not figure on luck. The only luck on which to figure 
is bad luck; then if it comes bad you are prepared for it: 
if it comes good you are that much better off. 
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